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S-inoh howltier, model of IB 
S-wcb howltier carriage, ir 

pteta with night gr-- - 

quadrant. 



' (Vlckers Mark VI). 



120-horaejHraer tractor (20-ton ). 

J-ton truck (poisonnol). 
Supply track. 

Tool truck (ammunition type). 
Artilleiy supply truck. 
Artillery repair truck. 
Tank truck (gasoline), 
u-passenger automobile. 
Motorcycle, with side oar. 
Kitchen, rolling trail. 



I Information regarding tola maWriel only is contained In ( tl 1 1 handbook. 

■ Description, etc, regarding these vehicles is given in special handbooks of motor 

i Description, etc, regarding the truck'b given In the Handbook of Fire-Control 
Equipment. 

8-INCH HOWITZER, MODEL OF 1917 (VICKERS MARK VI). 



Table of weights. <! I men stuns, ele. 

Weight (including breech mechanism) pounds. C, 652 

Caliber inches. . 8 

Total length do,... 127.6 

Length of bore do 117. 7 

Length of rifle portion of bore do 102.11 

Number of grooves 48 

Width of groove* inch.. .349 

Depth of groove do 06 

Width of lands do 1745 

Twist, in calibers, uniform 1 in 15, right-hand. 
(7) 
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Powder chamber: 

Diameter inches.. 8.5 

Length do.... 12.74 

Capacity cubic inches. . 750 

Total capacity of bore do 6, 130 

Weight of projectile pounds.. 200 

Obturation Pad. 

Firing mechanism Percussion. 

The principal difference between the Mark VI howitzer and the Mark 
VII howitzer is that the Mark VII howitzer is longer and heavier 
than the Mark VI howitzer. The Mark VII howitzer is wire wrapped, 
while the Mark VI howitzer is of built-up construction. The chamber 
capacity of the Mark VII howitzer is greater, thus giving s longer range. 
The principal ballistic differences are given in the following com- 
parative table. 





Mart VI. 


Mark VII. 


Wefehtofw dercharra 


10 pounds 12 ounces 
(approximately). 

1,300 
10,600 


IB pounds 
(appro*). 

1,625 
12,100 


Maximum mn zile veiocit y. fcet per sccon rt . . 
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plunger on the left aide, which serves as a reader for the recoil scale 
on the cradle. A steel stop plate is attached to the front face of the 
guides by four screwed rivets. 

The breech ring is prepared for the reception of the breech mechanism 
and provided on the underside with a lug for the attachment of the 
body of the hydraulic buffer and recuperator of the carriage. Securing 
screws are provided in the breech face to prevent the breech ring from 
turning when in position. 

Right and left gun-metal dust covers with securing screws connect 
the front and rear guides. 

The chamber is cylindrical, coned at the entrance and reduced in 
diameter at the front end . 

A plane for a clinometer is prepared on the right upper side of the 
breech ring. 

Axis lines are cut on the upper side and on the horizontal axis at 
the breech and muzzle ends. Fine horizontal and vertical axis lines 
are also cut on the breech and muzzle faces. 

The actual weight of the howitzer (without breech mechanism) is 
engraved on top of the breech ring, and a line, denoting center of 
gravity (without mechanism), is cut transversely on the upper aide 
of the jacket immediately in front of the rear guide ring. 

The type, mark, register number, manufacturer's initials, and year 
of manufacture are engraved on the upper portion of the breech face. 



(FlateU and HA.) 

The breechblock is worked by means of an operating lever on the 
right side of the breech. On pulling the lever to the rear the breech- 
block is automatically unlocked and swung into the loading position. 
After loading, one thrust on the same lever inserts the breechblock 
and turns it into the locked position. 

The breechblock is of the interrupted screw type. It is divided 
circumferential ly into 12 equal parts, 4 of which are plain and the 
remaining 8 screw- threaded, thus giving a two-thirds bearing surface 
to the breechblock in the locked position. The threaded sectors 
are of different diameters, the breech recess of the howitzer having 
complementary threaded sectors to receive them. The interruptions 
in the howitzer are arranged to accommodate the sectors of the block 
of largest diameter; thus, when the block is unlocked, these sectors 
pass into the interruptions and the sectors smaller in diameter unlock 
into the spaces left vacant by those of the larger diameter. '• 
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The interior of the block is recessed to fit over ft pintle on the front 
of the carrier, and is bored through its center for the reception of the 
obturation spindle. 

The breechblock is supported when withdrawn by ft bronze carrier 
hinged to the right side of the breech ring, die dead weight of the 
mechanism being taken on a bronze washer between the carrier and 
the bottom lug on the breech ring. Upon the front of the carrier is a 
pintle forming a pivot for the breechblock which ia secured thereon 
by means of a retaining plate and an eccentric actuating pin in the rear 
end of the breechblock, so arranged as to admit of the breechblock 
being revolved through one-twelfth -of a circle on the pintle in locking 
and unlocking. 

By depressing the eccentric pin against ft spring, it can be rotated 
through 160°, the plate being thus drawn back flush with the hole in 
the breechblock, for-assembling or dismantling. 

This arrangement also permits of the carrier being withdrawn inde- 
pendently of the breechblock, should the latter became fast in the 
breech. 

A recces for a crosehead is provided in the right side of the breech- 
block. The croeshead is actuated by means of a crank' and breech- 
operating lever in the carrier so as to revolve the block in locking and 
unlocking. A roller with axis pin on the rear face of the breechblock, 
and a cam on the breech end, are also provided, to give a turning 
movement to the breechblock in closing. 

Secured to the hinge side of the breech face is a control arc over 
which one sector of the breechblock rides as the mechanism is swung 
into loading position, and prevents the breechblock rotating. The 
arc may also be used as a friction brake by pressing upward on the 
jever, to control the swing out of the breech mechanism when opening 
the breech at different angles of elevation. The weight of the breech 
mechanism holds it in the open position. 

The breech-operating lever is retained in the closed position by 
means of a catch in the lever, which engages a steel catch plate in the 
carrier. The catch is disengaged by a downward pressure on lug on 
side of hand lever before same can be pulled t*. the rear. 

OBTUBATION. 

(Hate n.) 
Tho obturator pad is supported on the obturator spindle, and is 
held tightly between the mushroom head of the latter and the front 
face it the breechblock by a spring and nut. It consists of asbestos 
worked up in mutton suet to ft proper consistency, inclosed in a strong 
canvas cover and pressed into shape in a hydraulic machine. 
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The pad is inclosed between a front copper protecting disk, around 
the outer edge of which is a split steel ring, and a rear inner and outer 
steel ring, the outer one being split. The disk is stamped with the 
word "front" and the pad has the word "front" stenciled on the aide 
which corresponds with the front disk, and "rear" on that which cor- 
responds with the inner and outer rear rings, in order that they may 
be correctly assembled on the spindle. 

If correctly assembled, the whole should fit together compactly. 

Thin steel adjusting disks are provided for insertion behind the rear 
steel rings and pad when found necessary. 



When the breechblock is swung into the breech recess, the obturator 

enters the chamber with ease; on turning the breechblock the pad is 
pressed home into the coned seat of the chamber by the travel of the 
block. The bore is thus closed by the pad which is in contact with 
the bore all around its circumference, while the mushroom head of the 
obturator receives the force of the gas on discharge. On firing the 
howitzer, the pressure acts on the mushroom head and compresses 
the pad against the breechblock, thus causing it to expand. This 
expansion is radial to the axis and equal in every direction, and is 
sufficient to prevent the escape of gas. On the pressure being removed 
elasticity comes into play and the obturator can be withdrawn from 
tile coned seat as soon as the block is unlocked. 

FHUNG MECHANISM. 

(Plate m.) 

(a) English "t" tube type (fbiction pkimbr). 

A few howitzers have been designed for firing with "T" tube friction 
primers. 

The obturator spindle on howitzers of this type extends through the 
outer face of the carrier. The spindle is secured by the obturator 
spindle nut. A spring which bears against the nut and a shoulder 
inside the pintle of the carrier keeps the gas check pad tightly pressed 
between the mushroom head and the breechblock. 

The outer end of the vent in the obturator spindle receives the "T" 
tube primer and is prepared with a bayonet joint for the reception of 
the head of the same. A spring is provided round the outer end of 
the obturator spindle for retaining the primer in position. A safety 
abutter in the rear face of the breechblock prevents the insertion of a 



^ilizedbyGoOgle 



12 

primer is the vent until the breechblock is securely locked and the 
operating lever entirely home. 

The "T " tube primer is turned into the firing position and withdrawn 
by hand. 

The firing lanyard is pulled from the right Bide , 

(6) FRENCH TYPE (PERCUSSION PRIMER). 

The firing-mechanism noosing is screwed onto the end of the obtu- 
rator spindle and bears against the obturator spring. Thefiring- 
mechanism block is screwed into the housing. The firing-mechanism 
block is bored out to receive the firing-pin guide and the primer seat 
plug; the latter is screwed into the block and encircles the firing-pin 
guide. The primer seat plug has a slot cut in its forward end which 
receives the head of the primer. The firing pin is fitted in the firing- 
mechanism block and held in place by means of a housing screwed 
into the block. The firing-pin bousing is held in place by the firing- 
pin housing holding screw. The firing-pin spring causes the firing pin 
to project sufficiently to be struck by the percussion hammer. 

The firing-mechanism block is provided with a handle by means of 
which the block may be screwed into and out of the housing to renew 
the primer each time the gun is fired. The block is further provided 
with a flange in which is cut a recess to receive a lug on the front of 
the percussion hammer, and thus prevent the hammer from striking 
the firing pin except when the firing-mechanism block is screwed fully 

Screwed to the face of the carrier to the right and above the firing- 
mechanism housing is the firing-mechanism block safety latch. This 
latch prevents the unscrewing of the block when the piece is fired. 

The percussion-mechanism hammer is carried by an operating shaft 
which is journaled in a bearing bracket on the outer face of the carrier 
and offset at the end for attachment of tho lanyard. 

The firing-mechanism block is prevented from being inserted before 
the breechblock is fully closed by means of a spring-pressed safety 
plunger carried in the safety-plunger housing on the retaining ring. 
The plunger has a cam surface which, when the breechblock is not 
rotated to its fully closed position, bears against an arc cam surface on 
the breechblock and forces the pin out against the tension of its spring 
to project across the opening in the firing-mechanism housing and 
obstruct entrance of the firing-mechanism block. 

Operation. — After the gun is fired and before opening the breech press 
back the firing-mechanism block safety latch, in order to free the ban- 
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die of the firing block. Unscrew the firing-mechanism block, slide the 
used primer out of the slot in the primer seat plug, insert a new primer, 
and after the breech is closed screw the block into the firing-mechanism 
housing. The firing-mechanism handle is automatically locked by the 
safety latch when, the handle is rotated to its home position. 

The firing-mechanism block is interchangeable with the firing- 
mechanism block used on the following guns: 

165 mm. howitzer, model of 1918 (Schneider). 

165 mm. howitzer, model of 1917 (Bethlehem). 

165 mm. gun, model of 1918 (Filloux). 

240 mm. howitzer, model of 1918 (Schneider). 

TO REMOVE BREECH MECHANISM. 
Before removing the mechanism, the breechblock must be opened 
and swung into the loading position. 



Unscrew firing mochaniam block from the firing mechanism housing. 
Remove securing pin from the retaining ring and withdraw the safety 
plunger housing. Unscrew the firing mechanism housing and remove 
obturator spring. Withdraw obturator spindle, pad, and rings as a 
unit from the frost end of the breechblock. 

BREECHBLOCK. 

Insert a screw driver in slot of securing pin of the retaining plate, 
press in the pin and partially revolve it by means of the screw driver 
until the indicating arrow on the pin corresponds with the middle of 
the word "dismantle" on the breechblock, then withdraw the breech- 
block from the front of the carrier. 



Remove the securing pin and roller axis pin, and withdraw the 

BREECH MECHANISM LEVER. 

Remove the securing pin and nut from the crank shaft, and with- 
draw the breech mechanism lever. 

BREECH OPERATING LEVER BEARING, CRANK SHAFT, AND CBOSflHEAD. 

Remove the securing pin and nut of the lever bearing securing 
screw, and withdraw the securing screw. Withdraw the bearing and 
crank shaft from the carrier; at the same time, from inside the car- 
rier, remove the croeshead from the inner end of the crack shaft. 
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CATCH, BREKCH-OPERATING LEVER. 

Drive out the securing pin of the spring retaining block, elide the 
catch downward in the breech operating lever and withdraw the catch, 
then remove the spring and retaining block. 



Remove the securing pin from the carrier hinge pin, and withdraw 
the latter, then remove the carrier and hearing washer. 

The undermentioned parts are not intended to be removed except 
on account of repair, as securing screws or stop rivets would have to 
be drilled or cut to effect their removal: 

Control arc. 

Breechblock rotating cam. 

Breech-operating lever catch plate. 

Breechblock retaining plate. 

Safety plunger housing retainer ring. 

TO ASSEMBLE THE BREECH MECHANISM. 

i reassembling the breech 

CARE AND PRESERVATION OP HOWITZER AND BREECH MECHANISM. 

The breech mechanism and also the projections oh the exterior of 
the howitzer, which form guides for the latter when sliding in the 
cradle, should be kept clean, oiled or greased, and maintained in good 
working order; all working surfaces must be well lubricated, and the 
mechanism should be taken off frequently for this purpose. 

The threads of the .breechblock should be free from burrs; should the 
block not work easily when the obturator has been detached, the defect 
may often be remedied by careful filing, but no portion of the thread 
should be cut away to remove a crack. 

The breech should be kept covered up when possible, to prevent 
dust and grit getting into the interstices of the breech mechanism and 
impeding their easy working. A cover is provided for this purpose. 

List of lubricator) in breech mechanism. 
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CAHE OF IBB HOWITZER. 

After firing, the bore of the howitzer should be cleaned to remove 
the residue of smokeless powder and then oiled. In cleaning, wash 
the bore with a solution made by dissolving } pound of sal soda 
in 1 gallon of boiling water. After washing with the eoda eolation, 
wipe perfectly dry, and then oil the bore with a thin coating of light 
Blushing oil furnished for this purpose. A brush is used to apply the oil. 

The breech mechanism, firing and percussion mechanisms should 
be dismounted from time to time and cleaned and oiled. Kerosene 
is issued for cleaning purposes only and may be applied with a rag or 
wad of cotton waste. Engine oil No. 1 is provided for oiling, and in 
general for lubricating all bearings not provided with compression 
grease cups. 

The spare parts should be well coated with vaseline or heavy oil and 
each piece then wrapped in paper to prevent the oil from being rubbed 
off. 

In the event of the obturator channel becoming choked with residue, 
the tapered portion should be cleaned with the cleaning reamer pro- 
vided for this purpose, sufficiently to allow the insertion of a primer, 
which, when fired, will remove the rest of the obstruction. 

AMMUNITION FOE 8-INCH HOWITZER, MODEL OF 1917 
(TICKERS, MARE VI). 

Separate loading ammunition is used in the 8-inch howitzer, con- 
sisting of high explosive common steel shell only. Each round is issued 
with the projectile filled, but unfuzed, with the fuze hole closed with 
a suitable plug. The weight of the projectile complete is 200 pounds, 
and the total weight of a complete round, including propelling charge, 
is approximately 211 pounds. The components of each round are the 
cartridge, primer, projectile, bursting charge, and fuze. 



(Plate IV.) 

The 8-inch howitzer is made to take a percussion primer known aa 
the 21-grain percussion primer, Mark II. This primer has no exterior 
thread, and is held in its seat by the firing mechanism. 

To insure the ignition of the propelling charge of smokeless powder 
in the cartridge, it is necessary that either the primers contain in them- 
selves, in addition to the percussion composition, an auxiliary charge 
of black powder, or that an auxiliary charge of such powder be placed 
in the rear and core of the cartridge to communicate the flame from the 
percussion primer and thoroughly ignite the smokeless powder, or both. 
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The percussion primer known as the 21-grain percussion primer con- 
tains an igniting charge of 21 grains of black powder in addition to the 
essential elements of a percussion primer. The 21-grain percussion 
primer, Mark II, is shown assembled in Plate IV, and consists of a 
brass case resembling in shape a small-arms cartridge case. The head, 
or rear end, of the primer is countersunk, forming a cup-shaped recess, 
in which the percussion primer proper is fitted. The latter consists 
of a cap, anvil, and percussion composition, assembled as shown in 
Plate IV. The percussion composition contains the following in- 
gredients: 

Fulminate of mercury 35 

Chlorate of potash ; 35 

Sulphide of antimony 30 

The percussion cap recess is connected with the interior of the primer 
case by a small vent. The body of the case contains 21 grains of black 
powder, constituting the rear igniting charge for the igniting charge 
in the cartridge. This black powder is inserted under sufficient pres- 
sure to retain it in the primer, and a layer of composition wax is used 
to close the end. The outside surface of the wax is covered with a 
layer of shellac to insure water-tightness. 

In action the blow of the firing pin of the breech mechanism ex- 
plodes the percussion cap, which ignites the black powder. The 
flames of the latter shoot out and ignite the auxiliary charge of black 
powder in the cartridge, which in turn ignites the smokeless-powder 

THE CARTRIDGE. 

(Plate V.) 

The propelling charge of smokeless powder for the 8-inch howitzer, 
Mark VI, is a sectionalized charge consisting of four sections or bags of 
powder comprising a base charge and three small increments corre- 
sponding to firing zones and marked accordingly. The bags are made 
of raw silk and tied together as shown on Plate V. The total cartridge 
of four bags covers practically the full length and diameter of the powder 
chamber, and weighs about 10 pounds 12 ounces. A small igniting 
charge of about 3 ounces of black powder is inserted by increments at 
both ends and at the center of the base charge and at the center of the 
incremental charges to receive the flame from the primer. 

The full charge is used for maximum range firing, and as firings in 
inner zones are desired, one or more of the sections of the charge are 
removed. In addition to the increments shown above the 8-inch 
howitzer, Mark VII, takes two additional increments giving two more 
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i CHARGE OF SMOKELESS POWDBS. 
The powder composing the propelling charge is a nitrocellulose 
powder consisting of multiperforated cylindrical grains. The weight 
of the charge varies slightly for different lots of powder, but is approxi- 
mately 10 pounds 12 ounces. The weight is determined from the 
acceptance test of the lot , which also gives the standard muzzle velocity 
for that particular lot. 

ADDITIONAL POWER INCREMENTS. 

(Used In 8-lnch howitier, Vickers Mark VII.) 
To obtain the two additional zones of fire made possible by the 
greater chamber capacity of the 8-inch howitzer, Vickers Mark VII, 
six separate charges of smokeless powder are provided as against four 
for the 8-inch howitzer, model of 1917, Vickers Mark VI. The base 
charge alone gives a muzzle velocity of 1,300 feet per second, reach- 
ing the inner zone. The maximum charge gives a muzzle velocity 
of 1,521 feet per second, giving the extreme range of the howitzer. 

THE COMMON STEEL SHELL. 

(Plate VI.) 

The common steel shell for use with the 8-inch howitzer has a total 
length of 28.51 inches fuzed, and an ogival head struck with a radius of 
four calibers and is fitted with a copper rotating hand forced into an 
undercut seat 1 inch from the basB of the shell. The bottom of the 
band seat in the shell is roughened to prevent slipping of the band. 
The base of the shell is solid and is fitted with a base cover consisting 
of a lead disk and copper cover, which are calked into a circular under- 
cut groove in the shell base, with lead calking wire. This cover is to 
prevent leakage of flame from the propelling charge through the shell 
base, which might cause a premature explosion of the shell in the 
bore of the howitzer. An assembled view of the shell is shown on 
Plate VI. 

The cavity of the shell is 24.26 inches long, 4.85 inches in diameter 
at its base, and 6.4 inches in diameter at about midway of the shell, 
and decreases in diameter toward the front in accordance with an arc 
radius of 3.2 calibers. Its capacity unfuzed is approximately 530 cubic 
inches, and fuzed, approximately 519.82 cubic inches. 

When finished , the cavity is lacquered to diminish the danger of pre- 
mature ignition of the bursting charge from friction, and the exterior 
is painted the distinctive colors prescribed by the Ordnace Depart- 
ment. The loaded shell contains a bursting charge of about 28.8 
pounds trinitrotoluol. The weight of the shell with bursting charge, 
fuze, and base cover is 200 pounds. 
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(Plato vn.) 

The 8-inch howitzer common steel shell is fitted at its front by means 

of a suitable adapter with a fuze known as the point detonating fuze, 

Mark II. The head of the fuze is shaped so as to continue the ogival 

shape of the shell head to a point, as shown in Plate VI. 

This fuze ia of the centrifugal arming type and may be fitted for 
either delay or nondelay action. The principal parts are as follows: 

Body. Safety plunger spring. 

Head. Firing pin. 

Plunger. Firing-pin bushing. 

Booster tube. Firing-pin spring. 

Booster charge container. Detonator cap ring. 

Base plug. Primer {delay or nondelay). 

Detonator plug. Belay detonator. 

Safety plunger (centrifugal). Detonator spring. 

Safety plunger bushing. 
The primer, relay detonator, and detonator proper are mounted on 
the plunger. 

This fuze is also of the type which has what is known as the detonator 
safety feature. Before arming, the detonator is separated from the 
booster charge and is surrounded by an air chamber in such a manner 
that if the detonator should become ignited prematurely, either in 
storage or in the bore of the gun, the gases can expand into the safety 
chamber and not cause the booster charge to explode and ignite the 
bursting charge of the shell. 

In action the detonator charge proper is located in the safety chamber, 
until on firing the propelling charge the centrifugal force due to the 
rotation of the projectile causes the safety plunger to move outward 
against its spring, releasing the plunger; the plunger then moves 
forward into the armed position and is locked there by the opening of 
the ring, which abuts against the shoulder on the interior of the fuze 
head. On impact, the firing pin is driven into the percussion primer, 
which ignites the relay detonating charge; the resulting flame ignites 
the detonator proper, exploding the booster charge, which ignites the 
bursting charge in the shell. 

The centrifugal arming of this fuze is an added safety feature, it 
being relatively impossible to arm the fuze by ordinary handling. 
However, extreme care should be taken in disassembling this fuze 
when recovered in unexploded shell. 
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PACKING FOR SHIPMENT. 

The components of the rounds for the 6-inch howitzer are prepared 
separately for shipment. The common steel shell is shipped unfuzed, 
with the fuse hole stopped with a suitable plug. A ring bolt is fitted 
to the plug to facilitate handling, and a fiber or rope ring is placed 
around the base of the shell to protect the copper rotating band. 
Punch marks on the outside of the shell indicate its size, weight, and 
loading. 

The primers are placed in hermetically sealed tin boxes, 20 to a box, 
and 25 of these tin boxes are placed in a moisture-proof wooden box, 
which is so marked on the outside as to indicate its contents and the 
lot number of the same. 

The point detonating fusee are packed for shipment in a suitable 
wooden box, 50 in a box, which is so marked as to indicate its con- 
tents and the lot number of the same. 

The charges of smokeless powder will be shipped in metal-lined 
air-tight containers, suitably marked on the outside to indicate the 
contents and lot number of the same. The number of charges for 
shipment will be determined by the proper authorities. 

MISFIRES AND HANGFIRES. 
Misfires and hangfirea are of rare occurrence. In case of the failure 
of the gun to fire when the percussion hammer is pulled, the pull 
should be repeated without opening the breech. The breechblock 
should not be opened until after the expiration of at least one minute 
from the time that the percussion hammer is last pulled. 

8-INCH HOWITZER CARRIAGE, MODEL OF 1917 (VICKERS 
HARK VI). 

WEIGHTS. DIMENSIONS, ETC. 

Weight of carriage, with howitzer pounds.. 19,100 

Weight at end of trail do 588 

Weight of limber complete, with tools, approximately, .do 2,600 

Height of axis of howitzer inches. . 60 

Height of sight line, panoramic sight do 69 

Height of eyepiece, panoramic sight do 60.5 

Width of carriage over axle do 95.8 

Track, carriage, and limber wheels do 88 

Turning angle degrees.. 40 
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The principal differences between the Mark VI and Mark VII car- 
riages are given in the following comparative table of weights, dim en- 





Mark VI. 


Mark VII. 


Weight of carriage ana howitzer in firing 

position pounds, 
weight behind team (carriage, limber, and 

platform wagon), pounds. 
Length of recoil .Inches.. 


18100 


20,048. 

29,532. 

62 to 24. 
01O46. 
4 to right. 
4 to left. 
20 to right. 
26 to left. 


28,632 


Ml to 24 

OtoSO 

SMS":: 


Traverse of firing platform do 



DESCRIPTION OP CARRIAGE. 

(Plates vm to XIV.) 

The carriage is designed so that the howitzer may be fired at eleva- 
tions up to 50°. 

The howitzer is mounted on a cradle along which it elides in recoil 
under the control of the recoil cylinder, and is returned to the firing 
position after recoil by means of a hydropneumatic recuperator. As 
the elevation increases, the length of recoil is decreased by means of 
a variable recoil gear. There is placed in the rear end of the recoil 
cylinder, a counter recoil buffer which brings the howitzer to rest 
without shock as it is returning to battery. A quick-loading gear is 
provided so that the howitzer may be brought rapidly to the loading 
angle of 7° 3(K after firing. This gear is so arranged that the sighting 
mechanism is not disturbed during the operation. An emergency 
clamp and atop is provided so that this gear may be put out of action. 
This gear should not be used except for rapid fire for the reason that 
sometimes the cradle is not fully locked to the elevating gear when 
returned to firing position) thus giving a misdirected shot. 

The cradle is pivoted by trunnions to the top carriage and between 
them is placed the elevating gear. 

Traversing is accomplished by means of a traversing gear attached 
to the trail and to the rear of the top carriage. The top carriage is 
pivoted on ils center line in front of the trunnions to a transom on the 
trail. The total amount of traverse is 8° and is shown on an indicator 
which is graduated in degrees with divisions having a value of 0.1 
degree. 

The trail ie supported at the forward end by the axle, which is 
crank shaped. To the axle arms are fitted wheels of the tractor type. 
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The rear end of the trail is fitted with the ordinary type of spade for 
firing on firm ground. This spade is bolted to the trail and may be 
removed and replaced by a float plate to which is attached a thrust 
bracket for use with the firing platform to be described later. For 
firing on stony ground or with scotches, this thrust bracket is covered 
by a recoil shoe which is bolted to the float plate. 

The sighting gear is pivoted on a bracket attached to the cradle on 
the left side at the rear. The sight is kept in a vertical position by a 
parallel motion. 

A traveling lock ie provided to lock the cradle to the trail while 
traveling. 

The principal parts of the carriage are: 

Traveling lock. 



Trail with spade. 

Axle and wheel. 

Brake gear. 

Top carriage. 

Traversing gear and traversing 

indicator. 
Cradle with quick-loading 



Hydraulic recoil cylinder with 

variable recoil gear. 
Hydropneumatic recuperator. 
Elevating gear. 
Sighting gear. 



The trail consists of two steel flasks joined at their front ends by a 
transom and at the rear by a top and bottom plate. The top plate 
has three oak slats fixed across it to facilitate loading. The transom 
is pierced vertically to receive the pivot pin of the top carriage. Each 
flask carries a clip in which a lug on the rear end of the top carriage 
slides. The top front end of each flask is fitted with a facing strip on 
which the saddle rests and clips are also attached at this point to engage 
with lugs on the top carriage to prevent the latter lifting on firing. A 
bracket is riveted to either flask, underneath, in which bearings are 
formed for the axle. Each flask also carries brackets for the attach- 
ment of the traveling lock. Near the lower end of the top plate, 
clips are riveted for attaching the portable air compressor while charging 
the recuperator. The lower end of the trail is fitted with locking 
plates, spade, trail eye, lifting handle, and sockets for the hand spike. 
There are fittings on the trail for housing a combined rammer and 
sponge, hand spikes and loading tray, and leather cases to carry the 
eight clinometer and two reamers, also a block housing the oil can. 

A draft link is riveted to the center of the front transom; the front 
end of the link is forked and is provided with a pin and key for connect- 
ing to the firing platform. 
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Brackets are riveted to each side piece in which are formed bearings 
for the cradle trunnions, hinged caps being provided to keep the latter 
in position. A bracket having an opening to receive the spring 
plunger of the quick-loading gear when the howitzer is in loading 
position is fitted to the front of the transom on the right side, and to 
the left side toward the rear is riveted a guide in which works the 
elevating arc. Holding-down lugs are bolted to either side piece, 
front and rear, to engage clips on the trail which hold the top carriage 
down on firing, and a bracket to support the elevating and traversing 
gear and sight is bolted to the rear of the left side piece. There is also 
a bracket on the right aide piece, in which is secured a staff to carry 
a dial sight. 

A case is attached to the left side in which is carried the panoramic 

TRAVERSING GEAR. 

(Hate XI.) 
The traversing gear is placed between the trail and the rear end of 
the saddle on the left side. It consists of a pivot which is supported 
in a bracket on the trail. Held in the pivot is tho traversing screw, 
the right end of which works in the left end of a nut which is hinged 
at ita right end to a bracket on the top carriage. The screw and nut 
are inclosed by a steel cover to keep out dirt and dust. Near the left 
end of the screw a shoulder is formed, and between this and the bear- 
ing in the pivot are placed ball bearings. The outer face of the pivot 
forms a gear casing, and keyed to the screw at this point is a spur gear. 
Between the spur gear and the gear casing is another set of ball bear- 
ings. Gearing with the wheel is a pinion on a short spindle, supported 
in bearings on the trail, on which is a handwheel for working the gears. 
The gear is inclosed by a cover which is bolted to the casing. The 
amount of traverse is indicated by a pointer on the pivot reading to 
graduations in degrees on a scale plate attached to the top carriage. 

CRAMiE. 

[Plate an.) 
The cradle is U shaped and is provided with trunnions to fit the 
trunnion bearings in the top carriage, in which they are held by hinged 
caps secured by pins. The trunnions are provided with roller bear- 
ings to reduce the friction caused by elevating and depressing the 
howitzer. Caps with flanges to fit outside the bearings on the top 
carriage are screwed into the trunnions and held by set screws. A 
top plate fitted to the cradle has top guides to take the guide rib on 
the howitzer and under guideways to take the guides on the body of 
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the hydraulic recoil cylinder and recuperator. The front end is closed 
by a cap to which are attached the piston rods of the recoil cylinder 
and of the recuperator. The cap is fitted with a shutter which enables 
the pressure to be tested without disconnecting gears or removing the 
cap. Brackets are fitted to the cradle in which are formed bearings 
for the quick loading and the variable recoil gears. Leather pads 
inclosed by a brass casing are fitted to the front of the cradle to act as a 
stop to the howitzer in returning to battery. The cradle projects some 
distance beyond the breech of the howitzer to form a support for the 
latterintbe recoil position. This projection is prepared on the under- 
side to receive the traveling lock and on top to receive the loading tray. 
A spring pointer attached to the front guide ring of the howitzer on 
the left side indicates the correct amount of recoil according to the 
elevation at which the howitzer is fired. 

QUICK-LOADING OBAK. 
(Plats XD.) 

This gear is provided to unlock the cradle from the elevating arc, 
and thus allow the howitzer to be brought rapidly to the loading angle 
(7° 30* elevation) after firing, and vice versa. 

The gear consists of a cross spindle supported in bearings of the under- 
side of the cradle, to the right end of which is pinned the front end of 
the actuating lever, which is supported in a bracket on the right side 
of the cradle. The actuating lever has a cranked extension at its front 
end, to which is pinned the rear end of a connecting rod. The latter 
has pinned to it at its front end a spring plunger, which, when the 
howitzer is in loading position, engages in a recess in a bracket on the 
top carriage and so holds the cradle and howitzer ready for loading. 
A spring buffer is fitted above this plunger to cushion the shock on the 
gear when coming into loading position. To the left end of the cross 
spindle is attached a short lever, to the upper end of which is pinned a 
spring plunger, which, when the howitzer is in firing position, engages 
in a recess in the elevating arc and so locks the cradle to the arc. There 
is also attached to the elevating arc an emergency clamp and stop, 
which, when in place, will not permit the use of quick-loading gear. 

Action. — The howitzer, having been fired, the actuating lever is 
raised. This revolves the cross spindle and lever, withdrawing the 
plunger from the elevating arc, compressing the spring, and unlocking 
the cradle. The actuating lever then comes to the end of its slot, and 
continuing to lift on it depresses the howitzer to the loading position, 
at which point the forward plunger is forced into its recess in the bracket 
on the top carriage of the action of ils spring. 
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At'-" jading, the actuating lever is pressed downward, which wrth- 
drawi ti i forward plunger, elevates the cradle and howitzer until the 
tear plunger, which slides along the elevating arc, comes opposite its 
recess in the latter into which it engages under the action of its spring, 
thereby locking the arc and cradle together. 



(Plate vm.) 

A steel channel-shaped bar has one end pivoted to the top of the 
right clamp of the trail. On top of the bar are two double lugs, through 
which it is pinned to the cradle for traveling purposes. The other end 
of the bar is shaped to fit into a bracket on the left flask, to which it is 
secured by a pin, which, when not in use, is suspended on the right 
side of the bar by a socket and hook. 

The traversing gear must be placed at zero before connecting the 
bar to the cradle. When not in use the bar is housed in a bracket on 
the top of the right flask of the trail. 

The bar is made removable in order to give clearance to the handle 
of the loading tray when loading. 



HYDRAULIC RE< 

(Plate Xin.) 

The recoil cylinder and the recuperator cylinders are contained in 
a steel block forming a recuperator body which fits inside the cradle 
and is provided with a guide on each side to fit in the guidoways on the 
cradle. The body is connected at its rear end to the lug of the howitzer, 
and thus recoils with it while the piston rod of Hie recoil cylinder and 
the rods of tiie recuperator are attached to the cradle cap. Five par- 
allel openings are bored through the body, a center one to receive the 
recoil cylinder, two outside lower ones for the recuperator liquid cylin- 
ders, and two upper ones for the air cylinders. 

The recoil cylinder has cut in its interior surface two spiral grooves 
to rotate the recoil valve during recoil. The front end is closed by a 
ateel stuffing box, which is Bcrewed into it against steel and leather 
washers to make a tight joint. The stuffing box contains an L leather, 
which is held in position by a hollow gland in which is placed the hemp 
packing ring. In front of this is placed a sleeve, against the flange of 
which bears a helical spring, the whole being kept in position by a 
cap which screws onto the stuffing box and bears against the spring. 
The stuffing box and cap are kept from unscrewing by locking plates. 

The rear end is closed by a steel plug forming a counter-recoil buffer 
which is screwed in against a leather washer to make a tight joint and 
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is locked. The plug is threaded externally to receive a nut, by means 
of which the recoil system is connected to the lug of the howitzer and 
is bored out internally to form a counter-recoil buffer. A small pas- 
sage is bored through it, which places the buffer chamber into com- 
munication with the recoil cylinder. This passage is closed by the 
stem of an adjustable valve on which is formed flats, by means of which 
the velocity of counter-recoil is regulated. The piston rod and piston 
are of steel in one forging with the counter-recoil buffer. The rod passes 
out through the packing at the front end and is fastened with a nut to 
the front cap of the trail. Behind the securing nut inside the cap the 
rod has keyed to it a steel collar, on which is formed a bevel gear, which 
forms a part of the variable recoil mechanism. The piston has two 
plain ports for the passage of liquid from one side to the other on recoil 
and counter-recoil, and a manganese-bronze ring around it to prevent 
scoring of the cylinder. The rod is hollow and front end is threaded 
to take an adapter, to which the pipe from the charging pump is con- 
nected when filling. A small hole at the rear connects the interior of 
the rod with the recoil cylinder. When the adapter is not in use the 
opening at the front is closed by a plug. The counter-recoil buffer 
projects from the rear of the piston and has a flat cut on it for the greater 
part of its length. The remaining portion is cylindrical and is a close 
fit inside the buffer chamber. The base of the buffer is prepared for 
the reception of the recoil valve and its fittings. 

The recoil valve is of metal and fits loosely over the base of the 
counter-recoil buffer, around which it is free to revolve. It has two 
ports for the passage of liquid and has two studs or keys to work in the 
spiral grooves of the recoil cylinder. The valve is held up against 
the rear face of the piston by a steel washer. The washer is keyed to 
the counter-recoil buffer, and in turn is held by a threaded collar and 

The front end of the recoil cylinder is provided with filling holes, 
which are closed by plugs and leather washers. 



(Plato XIV.) 
This mechanism consists of a steel actuating rod, held in bearings 
on the right aide of the cradle; its rear end is forked and pinned to a 
link which fits around the right trunnion and is supported at its rear 
end on the trunnion cap pin, while its front end is attached to a short 
vertical lever which is formed on the outer end of a short spindle. The 
latter passes inside the cradle cap and carries on its inner end a bevel 
gear which engages with a bevel gear keyed to the piston rod. Thus, 
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when elevating the howitzer, the actuating rod pulls upon the short 
lever, rotating the cross spindle, hevel segments, piston rod, and piston, 
thereby decreasing the orifice between the ports in the piston and the 
recoil valve, which is held fast by its keys and grooves in the cylinder. 
This increases the resistance set up in the recoil cylinder during recoil, 
thereby shortening the recoil of the howitzer. The recoil varies from 
60 inches, howitzer horizontal, to 24 inches at 50" elevation, or 0.72 
inch per degree of elevation. 



(Plato XIII.) 

The recuperator is of the hydropneumatic principle and consists of 
two liquid cylinders in which work rams, and two air cylinders which 
contain both liquid and. compressed air. The air cylinders are con- 
nected at their rear ends by an equalizing passage, and are also con- 
nected to the front end of the liquid cylinders by an annular recess 
around the latter, along which the liquid passee on recoil and counter- 

The liquid cylinders are closed at the rear end by perforated caps 
which are held by pins. The perforations allow any liquid which may 
get by the piston to get clear, otherwise the howitzer would not return 
fully to firing position after recoil. They also prevent a vacuum form- 
ing in the rear of the recuperator ram. 

The front ends are closed by stuffing boxes, packing and caps in 
much the same manner as the recoil cylinder. Internally near its 
front end, each cylinder is reduced in diameter to form a seat for a 
throttle valve, which fits loosely around the piston rod and is kept to 
its seat by a helical spring, one end of which bears against the valve and 
the other end against the inner face of the stuffing box. 

The valves are provided with a coned head to fit tightly on their 
seat. Holes are bored through the head to allow liquid to pass back 
into the cylinders after recoil. 

The recuperator piston rods are of steel; their front ends are secured 
by a screwed sleeve inside and a nut outside to the cradle cap, while 
their inner ends are provided with a packed piston. The packing con- 
sists of two U-shaped leathers properly held by supporting rings and 
secured by a nut, also a ring of hemp packing, which is kept tightly 
against the piston proper by a helical spring held by a nut. 

The piston rods are hollow; and the front end of each is prepared to 
take an adapter to which the pipe from the charging cup is connected 
when filling. A small side hole at the rear connects the interior of the 
rod with the liquid cylinders. When the adapter is not in use, the 
opening at the front is closed by a plug. 
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The air cylinders are plain tubes, having their ends closed by steel 
plugs. At their rear end they are connected by a passage bored 
through the body of the recuperator, and they are also connected to 
the front of the liquid cylinders from a point in front of the throttle 
valves, by the annular passage which surrounds the liquid cylinders. 

The front closing plugs are fitted with air holes at such a level as to 
insure the correct charging of the recuperator with liquid; the front plug 
of the left cylinder is fitted with a cutoff valve and is also prepared 
to take an adapter, to which the copper pipe leading from the portable 
air compressor is connected when charging, or to which the pressure 
gauge is connected for testing the air pressure in the system. When the 
adapter is not in use the opening is closed by a plug. 

Action of recoil cylinder and recuperator. — For use the recoil cylinder 
is filled with oil. After filling, about one-tenth of a pint (English 
measure) is drawn off. Quantity required about 45 English pints 
(54 U. 8. pints). The recuperator is filled with a mixture composed 
of 50 parts of glycerin, 50 parts of water, and 4 ounces of caustic soda 
per U. 8. gallon (5 ounces per English gallon), up to the level of the 
air hole in left air cylinder (quantity required, 58.5 English pints, 70 
TJ. S. pints), with howitzer laid horizontal and wheels level, and then 
charged with air to a pressure of 685 pounds per square inch. 

Before firing, the operation of elevating prepares the buffer for the 
correct length of recoil. 

On firing, the howitzer recoils along the cradle, taking with it the 
recoil and recuperator cylinder, the pisten rod of the former and the 
latter remaining stationary. As the recoil cylinder is drawn back, the 
liquid passes through the ports in the recoil valve and piston from front 
to rear. At the commencement of recoil, the ports in the piston are 
uncovered by the recoil valve, but as recoil proceeds the recoil valve is 
caused to revolve on the piston rod by the grooves in the cylinder, thus 
causing the ports to be gradually closed, which increases the pressure 
and absorbs the energy of recoil of the howitzer. 

The pistons of the recuperator force the liquid from the liquid cylin- 
ders into the air cylinders, the throttle valves being forced off their 
seats for this purpose, and the liquid entering into the air cylinders 
raises the air pressure in the system. Recoil having ceased, the valves 
close, the air expands and forces the liquid bock through the holes in 
the valves into the liquid cylinders, thus returning the howitzer into 
firing position. The howitzer is prevented from returning into battery 
-nee by the slowness with which the liquid is forced through 
L «d holes in the valves, and also by the counter-recoil buffer, 
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which, as the howitzer nears firing position, eaters Its chamber and dis- 
places the liquid therein, first over the tapering flat of the plunga, 
and past the adjustable valve through the side channel and finally 
through the latter only. 

ELEVATING GEAR. 

(Plate XI.) 

The elevating gear is supported in a bracket attached to the top 
carriage on the left side. Supported in bearings in this bracket is a 
longitudinal spindle which has at its rear end a handwheel and at its 
front end a bevel pinion. The pinion gears into a bevel gear on the 
lower end of an oblique shaft, on the upper end of which is a worm 
which gears into a worm wheel formed on the outer end of a short cross 
spindle, on the inner end of which is a spur pinion which engages with 
the elevating arc. The latter fits loosely around the cradle trunnion 
on the left aide and baa a recess to take the firing plunger of the quick- 
loading gear. When this plunger is engaged in its recess, the cradle 
and the arc are locked together and elevation or depression can he given 
only by working the elevating gear. The elevating arc carries on its 
upper side a link for attachment of one end of the connecting rod of the 
sightKiperating gear. 

The worm shaft is fitted with friction washers at either end of the 
worm and an adjusting brush with a locking plate at its lower end. 
The wheels and pinions are inclosed by a metal cover secured to the 
bracket with screws. A scale plate graduated up to 50° is attached to 
the bracket supporting the sight, the graduations being indicated by 
a pointer attached to a bracket on the top carriage. One revolution 
of the handwheel equals 45-foot elevation or depression, as the case 
may be. 

CARE AND PRESERVATION OF THE CARRIAGE. 



Before firing, it should be ascertained that the recoil cylinder is full, 
that there is no leakage at the stuffing box, that the recoil cylinder 
is firmly attached to the lug on the howitzer, and the piston rod to the 
cradle cap. 

To fill the recoil cylinder. — Elevate the howitzer to 5° (having first 
lashed it to the cradle to prevent it slipping back), remove the nuts 
of the piston rods of the recoil cylinder and the recuperator, disconnect 
the variable recoil gear, and remove the cradle cap. 

Remove the filling plugs of the recoil cylinder and the plug at the 
front end of the piston rod. Screw the adapter iDto the piston rod', 
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attach the oil pump, and pump in oil until it overflows at the filling 
holee of the cylinder, bring the howitzer to the horizontal position and 
see that the cylinder is full; then, by means of a syringe, extract about 
one-tenth of a pyit of oil, disconnect pump and adapter, replace plugs, 
cradle cap, connect up variable recoil gear and piston rod. Quantity 
of oil required, about 45 English pints (54 IT. S. pints). 

To empty the recoil cylinder. — Lay howitzer horizontal, disconnect 
piston rods, variable recoil gear, and cradle cap as before, unscrew 
stuffing box and run off oil into suitable vessels. 

To tighten the packing cap. — Lay howitzer horizontal, disconnect 
piston rods, variable recoil gear, and cradle cap, tighten the packing 
cap by means of the spanner provided, replace cradle cap, connect 
up variable recoil gear, and replace the nuts of piston rods. 

To replace packing.— hay the howitzer horizontal, disconnect piston 
rods, etc., and remove the cradle cap, unscrew cap from the stuffing 
box, and remove spring, sleeve, and defective packing. Insert new 
packing and replace the parts. 

To replace the L leather. — The howitzer Hhould be firmly lashed to 
the cradle and elevated to a convenient height, so as to retain as much 
of the oil as possible in the cylinder. Disconnect the piston rods, 
variable recoil gear, and cradle cap. Unscrew and remove the packing 
cap and spring. Unscrew and remove the stuffing box, together with 
the defective packing, care being taken to catch any oil that may run 
out in suitable vessels. Remove the old packing from the stuffing 
box, insert new, and replace the parts in their proper order. Refill 
the cylinder and connect up the variable recoil gear, cradle cap, and 
piston rods. 

EBCUTEEATOE. 

Before firing, see that the recuperator is correctly charged, the nuts 
on the piston rods properly tightened, and that there is no leakage at 
the stuffing boxee, etc. 

To test the air prwsure.— Lay the howitzer horizontal, remove the 
screw securing the shutter, and swing the latter clear. Remove the 
plug from the adapter hole in the left air cylinder, screw in the adapter, 
plugging one end with the adapter cap. Attach a pressure gauge to 
the top of the adapter, open the cut-off valve, and the gauge should 
register 685 pounds per square inch. If it does not, more air must be 
pumped in as described under "Charging." If correct, close the 
cut-off valve, remove the adapter, replace the closing plug, and re- 
place shutter-securing screw. 
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Warning.-- The greatest care must be taken to tee that the recupera- 
tor is correctly filled, as too much liquid may cause serious damage 
and put the howitzer out of action. When properly filled, the recuper- 
ator should contain about 58.5 English pints (70 U. S. pints). 

On no account must liquid be added to the recuperator after filling; 
should sufficient liquid have been lost to reduce the pressure below 
550 pounds per square inch, the recuperator must he emptied and 
refilled. 

The cradle must be set absolutely horizontal, both lengthwise and 
crosswise, to a clinometer, to insure correct filling. (See figs. 1 and 2.) 
This is very important, for if the cradle is elevated only J°, 6 pints too 
much liquid can be put in before it will overflow at holes D and E, and 
1° elevation will allow 12$ pints too much liquid to be put into the 
recuperator before overflowing at tho above holes; therefore, too much 
care can not be taken to keep the recuperator perfectly level while 
filling. (See figs. 1 and 2.) 

Take care to see that plugs are removed from both holes D and E. 
(See fig. 5.) 

If either plug is left in when filling and the cradle is not level cross- 
wise, too much liquid may be put in and cause serious damage to 
recuperator. 

If it should be necessary at any time to remove from left reservoir 
the front end plug which contains the hole and plug E, care must be 
taken to see that when the plug is replaced and the joint made tight 
both holes are practically on the vertical center line in the bottom 
position as shown in figure 5. 

The plugin hole D in the right-hand air cylinder is of larger diameter 
thanplugin hole E in the left-hand air cylinder. However, the bottom 
of the hole D is level with the bottom of the holo E. 

Lash the howitzer to the cradle before removing the front cradle cap, 
so as to prevent the howitzer from slipping back, or put a bar through 
the holes in the rear of the cradle and hold the howitzer in position by 
a wooden block placed between the howitzer and the bar. 

If the cradle cap is to be left off for a long time, the elevating hand- 
wheel should be taken off. 

In charging tho recuperator with compressed air, it is important to 
see that the collars are screwed onto both recuperator piston rods before 
any pressure is put in the recuperator. The collars bear against the 
piston rod glands and prevent the rods from being forced out to the 
rear of the cylinders when under pressure and disconnected from the 
cradle cap. The recuperator should be filled under the instruction of 
a commissioned officer only. 
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Liquid for recuperator.— The liquid for the recuperator ii a mixture 
composed of 50 parte of glycerin, 50 part, of pure water, and 4 ounces of 
caustic soda (NaOH) per United States gallon (5 ounces per English 
gallon). The glycerin used in this mixture must be neutral. Blue 
litmus paper should not turn red on being immersed in the mixture. 
If it shows red, titrate with caustic soda and stir until the acid is neutral- 
ized, which will be when blue litmus paper shows no red on being 
immersed. The glycerin provided should test 25° Baum£. If it is 
necessary to use a heavier glycerin, tho amount of pure water should 
be increased. 

I tis essential to keep the liquid clean and free from grit when Ailing. 
Sand or grit in the liquid will cause damage to recuperator. 

Figure 1 is a cross section of the recuperator, showing the correct 
level of the liquid, and figure 2 is a longitudinal section, also showing 



the correct level of the liquid, if filled while the recuperator is per- 
fectly level and both plugs D and E removed. 

Figures 3 and 4 show how the recuperator can be overfilled and the 
air space consequently reduced if the recuperator is not level in either 
direction while it is being filled, and if plugs are not removed from 
both holes D and E. 

Figure 5 is an end view showing the lettering of the holes and plugs 
for reference to these instructions, and it will be noted that on the 
actual recuperator all the plugs are stamped with the same letter as the 
holes to which they belong and are in accordance with this drawing. 

To fill recuperator.— first let pressure out of the recuperator as fol- 
lows: Elevate howitzer about 5°. Remove plug F and open valve G 
until there is no pressure in the recuperator. Close valve G and 
replace plug F. 

Attach oil-pump connection and adapter at H. Sot the cradle level 
both lengthwise and crosswise to a clinometer. It is very important 
that this leveling bo done very carefully. The wheels of the carriage 
should be blocked up if necessary. 
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Remove plugs D and E and pump in liquid until it overflows at D 
and E. Replace plugs D and E, elevate the howitzer about 5°, and 
remove adapter and replace plug H. Bring howitzer level. 

Remove plugs D and E and add liquid until it overflows at D and E. 
The liquid should overflow at D and E simultaneously since the bottom 
oi the hole for each plug is on the same level. Replace plugs D and E . 




The quantity of liquid required is about 58.5 English pints {70 
U. S. pints). The composition of the liquid is equal parts of glycerin 
and pure water with 5 ounces of caustic soda per English gallon 
(4 ounces per U. S. gallon). 

Note. — If the liquid is pumped into the recuperator very rapidly, 
it may begin to overflow at D before it has had time to fill up in the 
other air cylinder to the level of hole E, owing to the viscosity of the 
liquid. Stop pumping for a few moments to allow the liquid to settle 
to its proper level in both cylinders, (hen resume pumping. 



To charge recuperator with compressed air.— See that the threaded col- 
lars are in position on recuperator piston rods. Care should be taken 
during pumping that these collars bear only on the gland nuts and not 
on gland sleeves of rods. 

Attach the air compressor to the clips on the trail, and connect the 
copper piping to the delivery of the compressor. 

Remove plug F and attach the adapter with the pressure gauge. 
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a- pipe 



Remove the cap from the adapter, and connect thB campn 
to the adapter and see that all joints in the pipe are properly ti| 

Open valve G and pump until pressure guage regisKra 695 pounds 
per square inch. 

Close valve G and disconnect compressor pipe from adapter and re- 
place cap on adapter. 




Ri-duce the pressure slowly to 885 pounds per square inch, by slacking 
back the cap on tie adapter a little and opening valve C lightly. 

Tt> make up the premtre after leakage. — Proceed exactly aa for charging 
the recuperator with air, hut, before opening valve G to admit air into 
the recuperator, pump the pressure in the pipe up to fiH5 pounds per 
square inch. 

If on examination it is found that the pressure is between 550 and 885 
pounds per square inch, it is not considered necessary that the liquid 




should be interfered with, tat simply pump in additional air to make 
the pressure up to B85 pounds per square inch, and only when the 
pressure is below 550 pounds per square inch should the recuperator be 
emptied of both air and liquid and recharged. 

To empty recuperator. — 8et cradle about horizontal. 

Remove plug F and open valve G to blow off air pressure. 

Remove both recuperator stuffing boxes and run oil off. 

Remove plugs H to insure draining recuperator piston rod 
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Rock the cradle up and down on the trunnions from a few degree) 
elevation to a few degrees depression, to insure draining the air cyl- 

When sure there is no more oil left in the air cylinder, depress the 
front end of the cradle as much as possible to run all the oil out of the 
recuperator passages. To do this, lift the trail eye as much, as necessary. 

When putting the L leathers in the stuffing boxes of the recoil cylin- 
der and recuperator, see that the flat surface is well-bedded down to the 
metal. If this is not done the joint may leak and cause damage to the 
stuffing box. 

See that all leathers and all working parts and parts of the stuffing 
boxes are clean and free from grit before replacing them in the cylinder. 
The leathers should be well steeped in oil if possible before putting in, 
or well oiled by hand. 

Replacement of piston-rod packing. — If, during the return to battery 
of the howitzer, it is noticed that liquid is forced out through the holes 
in the closing cap at the rear end of the recuperator cylinders, it denotes 
faulty packing on the pistons of the recuperator and it should be reme- 
died as follows: 

The air must be exhausted, the recupertaor emptied of its liquid as 
previously described, and the securing nut of the recoil cylinders and 
recuperator body unscrewed and removed. The operation of replacing 
the old packing is as below : 

Assembling the leather U rings, recuperator piston. — When it is desired 
to replace the packing or the leather rings of the recuperator piston, 
the piston and piston rod should be removed from the cylinder, having 
first removed the stuffing box at the front end of the cylinder. 

(a) To replace leather U rings. — Unscrew securing nut and remove 
supporting rings and leathers. Replace with new leathers, which have 
previously been soaked in the recuperator liquid. Replace securing 
nut and pin. 

(b) 7b replace packirg.— Remove nut on the rear end of pistoD rod, 
take out spring and packing supporting ring. Put in new packing and 
replace the supporting ring, spring, and nut. Replace pin. 

Care should be taken when entering the piston into the cylinder that 
the edges of the leather U ring are not injured. No great force should 
be required to replace the piston in the cylinder. It should be just 
tight enough to require its being tapped lightly with a mallet. 

Assembling the ' packings for recuperator and recoil cylinder stuffing 
boxes.— The L packing hydraulic leather rings fox the stuffing boxes 
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should be oiled all over immediately before assembling. The leather 
rings should pass over their respective piston rods with a moderate push . 
They should not be so loose that they will slip easily, nor should they 
be bo tight ae to require driving along the rod. 

To tighten the packing caps or to replace the recuperator packing. — When 
it is desired to replace the recuperator packing, the air must first be 
allowed to escape before removing the threaded collar from the piston 



The plugs are all provided with locking plates, and care should 
always be taken after any of them have been removed for any purpose 
to replace the locking plates. 



The guideways on the cradle, in which the howitzer and recoil 
mechanism slide, should be kept clean, free from burrs, and well 
lubricated. 



The elevating gear should be kept clean, well lubricated, and the 
teeth of the pinion and wheels greased. If there is any lost motion 
in the gear it should be taken up by changing the adjusting bush at 
the lower end of the worm shaft, having first removed the cover. 

THAVBBSING OBAB. ■ 

To be kept clean and well lutfricated . 

BRAKE GBAB. 

Must be kept clean and well lubricated. Worn blocks must be 
replaced by new ones which are carried in the spare parts. 

TRAVELING LOCK. 

The traveling lock must always be used when traveling to prevent 
any strains coming upon the elevating and traversing gears. Before 
connecting it to the cradle, it should be seen that the traversing indi- 
cator is at zero, and that the plungers of the quick-loading gear are 
withdrawn from their recesses in the elevating arc and top carriage. 
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Li»t of lubricating hole* on carriage. 



Fittings which are provided 
with oil holes lot lubricating 
purposes. 


berol 
holes. 


Position of holes. 


Cradle 


3 

S 
3 


3 on each side for howitier slide, 1 in 
each side at front end for lubri- 
cating recuperator slide, and Z in 
cradle cap for lubricating vari- 
able recoil gear. 

1 In each crossbead. 

Over trunnion. 

In top of bearing. 

1 on right plunger socket, 2 on left 
plunger socket, and 1 In each 
side ol bracket cross shaft. 

1 lor spur wheel, 1 for pinion, and 
1 lor bearing handwheel spindle. 

1 in each cap. 

1 for worm, I lor worm spindle, 1 
lor handwheel bearing, 1 for 
spindle arc pinion, 1 for bearing 
of slcbt bracket, and 2 In clip 
portion of case. 

1 at each end. 






Q ear , operat 1 uk si gn.t : B racket 
supporting sight. 


Qear, traversing: 

Case, spur wheel and 

pinion. 

Cover, traversing screw.. 


Top oarrlac e: 


Cose, elevating and trav- 
ersing gears- 





SIGHTING GEAR. 

The carriage ia provided with the following sighting a 
On the left side: Sight, rocking bar; panoramic eight, model 1917. 
On the right side: Dial eight. 

SIGHT-OPERATING GEAR. 

(Plate XL) 

The eights on the left side are moved through the same angle as the 

howitzer by means of a parallel motion operated from the elevating 

arc. For convenience in laying the sights are placed as far back as 

possible, and, as they can not be attached to the cradle, the parallel 

motion is necessary to transmit the motion from the elevating gear to 

the eiehte. When the quick-loading gear ia worked, no movement of 

as the cradle is then unlocked from the elevating 

le elevating gear the arc is moved, which, trans- 

i to the link and rod, causes the sight to be rotated 

per end of the link on the elevating arc is formed 

h is slotted to take a sliding buab held in position 

we. The screws pass through the front and rear 

, and their points bear against the bush. By 
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meaua of the bush and screws, the sight is adjusted for elevation. To 
tlie Bidding lock is attached the end of the connecting rod, the rear end 
oi which is attached to the top of the sight bracket by a front and rear 
securing nut. By adjusting these nuts, the correct length of the tod 
for the proper movement of the sight is obtained, when the sight is 
first set up, or on repair. 

BIGHT, ROCKING BAH. 



The site bracket is pivoted at its lower end to a bracket on the top 
carriage and is fitted with bearings to which is pivoted an oscillating 
bracket, which can be rocked in a plane at right angles to the axis of 
the piece by the cross-leveling gear. The latter consists of two nuts 
and a screw with a milled head, and is interposed between the oscil- 
lating and sight bracket, a cross level carried on the rear of the sight 
bracket indicates when the sight is level transversely. The difference 
in the elevation of the wheels is token care of by this level. The oscil- 
lating bracket is in the form of a casing, and carries the sight gear, 
which is protected by a cover secured to the casing by screws. 

The sight gear consists of a quadrant or range bracket pivoted at its 
lower end inside the oscillating bracket; the quadrant is provided with 
an internal toothed rack. Gearing into the rack is a pinion carried 
on a cross spindle on the outer end of which is secured the range drum. 
Between the drum and pinion, a spindle carries a worm wheel, into 
which gears a worm on the upper end of an oblique spindle, at the 
lower end of which is the handwheel for actuating the gear. To allow 
for any lost motion between the rack and pinion being taken up, the 
pinion is made in two parts. These are so arranged that one may be 
slightly rotated in relation to the other and locked. 

Ball bearings are interposed between the worm and its hearings to 
reduce the friction caused by end thrust. 

The range drum is fitted with a degree scale plate graduated to 50°, 
the graduations being indicated by a pointer on the oscillating bracket. 
The scale plate is held in position by a clamping ring with screws. 

Brackets on the quadrant support the sight clinometer, sight bar, 
and carrier for panoramic sight. 

The sight bar is a tubular steel bar pivoted horizontally near its front 
end through an eccentric bush in the bracket on the quadrant, in 
which it is secured by a washer, nut, and pin. The front end of the 
bar carries an adjustable acorn foresight, protected when not in use 
by a cap with chain, while its rear end is slotted to fit over a projection 
on the deflection nut. 
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In a bracket on the right side is cut a V notch for use in conjunction 
with the acorn foresight. The deflection gear ia earned in a croashead 
formed at the rear of the quadrant, and conaiats of a screw with a 
milled head, nut in two parte of the spring, scale plate, and graduated 
drum. The scale plate is attached by screws to the back of the croas- 
head, the graduations having a value of 10 mils , being indicated by 
an arrow on the nut. The drums fit over the end of the acrew, and are 
also graduated in tenths of a mil, with indicating arrows on the cross- 
head. 

CLIN om Bin II SIGHT. 

{Plato XV.) 
The eight clinometer is used to give the "angle of site," and admits 
of 300 mils elevation or 300 mile depression. It ia constructed so that 
it may be readily attached to the roc king-liar sight. It consists prin- 
cipally of a cradle with a worm spindle, and a toothed arc with a spirit 
level. The cradle is fitted on the underside with spring clips for 
fixing it to a bracket on the quadrant, and with radial grooves on top, 
in which the arc slides; the worm spindle passes through the center 
of the cradle, and is supported at each end by movable bearings, one 
of which ia pivoted to the cradle, and the other free to slide in grooves 
for a limited distance, so that the worm on the spindle may be readily 
disengaged from the teeth in the arc when necessary for quick ad- 
justment. The worm is kept up to its work by a fiat spring with a 
bearing surface on its underside, and each end of the apindle is fitted 
with an adjustable micrometer collar marked to read in mile. The 
arc consists of a toothed segment with a spirit level above; it slides 
in the grooves on the cradle and the teeth engage in a worm on the 
spindle; an adjustable pointer is fitted below the level for reading the 
degrees of elevation and depression engraved on the cradle. 



The dial sight consists of a circular carrying plate with a scale ring 
graduated in mils, a crosBhead and pin, and a sight plate with pointer. 
The carrying plate is hinged at the center to the crosshead, and the 
croaahead is hinged transversal ly to the croashead pin. This arrange- 
ment permits an adjustment right and left to compensate for any 
iay occur in the level of the wheels and for elevation 
ng given to the plate and sight The scale ring is fixed 
of the carrying plate by screws; and is graduated in 
be found, by examination, that when the sight line 
.in are parallel, zero is not indicated, the pointer is so 
it of the required adjustment being made. The Bight 
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plate is pivoted to the center of the carrying plate and joined near its 
center, the joint pin is provided with a thumb nut for clamping the 
plate in the extended or folded position; the plate is fitted with an 
acorn — pointed foresight at the front end, and notched to form a hind 
eight at the rear end. A clamping screw is provided to fix the sight 
plate at the required angle. ■ The sight is fixed to the bracket by a 
crosshead pin, which fits into a corresponding socket on a pillar and is 
secured by a keep pin. 

PANORAMIC SIGHT. MODEL OF HI 7. 

(Plate XVII.) 

The panoramic sight is a vertical telescope so fitted with an optical 
system of reflecting prisms and lenses that the gunner with his eye at 
the fixed rubber eyepiece (RE) can bring into the field of view an 
object situated at any point in a plane perpendicular to the axis of the 

telescope. 

The rays coming from the object are reflected downward from the 
rotating head prism (RHP) into the rotating prism (RP). The rotating 
prism (RP) rectifies the rays; after their passage through the achromatic 
objective lens (OL), the lower reflecting prism (LRP) reflects them in 
such a way that there is presented to the eye lens {EL) a reflecting 
image, which the eyepiece magnifies. A characteristic of the rotating 
prism is that upon rotation about its longitudinal axis the image of the 
object seen through it turns with twice the angular velocity of the 
rotating prism. The rotating head prism and rotating prism are so 
mounted as to rotate about this axis, the rotating prism following the 
rotating head prism with one-half of the angular velocity of the latter, 
the image always remains as it would appear to one observing it directly 
with an ordinary telescope. The image formed by the achromatic 
objective lens (OL) would then be reversed and inverted. The rays 
are cross reflected to the opposite sides of the axis by the inclined 
faces of the lower reflecting prism, thus correcting the reversal. 

The combined action of the rotating head prism (RHP), the rotating 
prism (RP) and lower reflecting prism (LRP) and the nature of action 
varying with different positions of the prisms provide for the correction 
of the inversion of the image. The rotating head prism (RHP) and 
lower reflecting prism (LRP) as shown in position on Plate XVII act 
as parallel reflectors and they without the lens system would present 
an erect image. The rotating prism (RP), however, inverts the rays 
and corrects the inversion produced by the achromatic objective lens 
(OL). It will be noted that the effect would be the same whether the 
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rotating prism (RP) occupies the same position shown on the plate or 
be revolved 180 s from that position. 

The rotating head prism (RHP) must be turned through 360 a to 
get a position of 1S0° (or the rotating prism (RP). If the rotating 
head prism (REP) is rotated through 180°, the rotating prism (RP) 
and lower reflecting prism (LRP) would form reflectors set at right 
angles, and would give, without the lens system, an inverted image, 
and in conjunction with the lens system an erect image. The rotating 
prism (RP) in this case will occupy a position of 90° from that shown 
on the plate, in which position it causes no inversion but counteracts 
the inversion produced by the lower reflecting prism (LRP). 

The instrument has a magnifying power of 4 and a field view of 10°. 



The principal parts of the panoramic sight are the rotating head 
mechanism, the elevating device, the azimuth mechanism, the ro- 
tating prism mechanism, the counting device, the shank, and the 



The rotating head mechanism consists principally of the rotating 
head (RH), rotating head prism (RHP), rotating head prism holder 
(Y), prism holder cover (02), elevation index support (G2), prism 
shield (SI), and rotating head cover (CI). 

The rotating head (RH) forms a housing for its movable parts, and 
provides seats for the elevation-worm ball socket and cap (2B and 
IB), and rotating head prism holder (Y). The front opening of the 
rotating head is closed by the prism shield (SI), which forms a dust 
guard. The bottom threaded seat of the rotating head screws upon 
the upper end of the azimuth circle (J), and is locked in place by four 
rotating head retaining screws (1A). Upon the rear race of the rotating 
head (RH) is engraved a scale (G3), which is used for measuring the 
elevation of the rotating head prism holder (Y), which retains the 
rotating head prism (RHP), and has an index mark upon the projec- 
tion coinciding with the graduations of the elevation micrometer 
(Rl), thus measuring the angle of site. 

The rotating head prism (RHP) is mounted within the rotating 
head prism holder (Y) between the prism support front (S), prism sup- 
port bottom (T), and prism support back (X), and is secured in posi- 
tion by the rotating head prism spring (XI), which bears upon the 
prism support back (X). The rotating head prism (RHP) is protected 
™ rtm Tight side by the prism holder cover (C2) and on the left side 
ivation index support (G2). The movement of the rotating 
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head prism holder (Y), upon which the elevation segment (WS) is cut, 
in accomplished by the elevation worm (El), and the length of travel is 
controlled by seven brass stop rings (R2). Each ring has a small tongue, 
the edge of which engages at each revolution of the elevation worm 
(El) with the tongue on the adjacent ring. Each ring is thus engaged 
in its turn until six revolutions have been made, when the tongues 
are all in contact, and no further movement can be made in that 
direction. 

The prism shield (SI) is held within the rotating head (RH) by the 
prism shield retaining piece (3A), which is in turn secured by two 
prism shield retaining piece screws (2A). 

The prism holder cover (C2) screws into its threaded seat located 
in the right side of the rotating head prism holder (Y) and is locked 
in position by the prism holder cover screw (C3). 

The rotating head cover (CI) screws into its threaded Beat located in 
the right side of the rotating head (RH) and is held in place by the 
rotating head cover screw (S7). The exterior of the rotating head cover 
(Cl) has two small holes for teat v/reneh, and engravings "Field 10°" 
and "Power 4" are located on the exterior em-face. 

The elevation index support (G2) screws into its threaded seat 
located in the left side of the rotating head prism holder (Y), and is 
secured in place by the elevation index support screw (G7). The 
small holes in the exterior surface allow the use of a teat wrench, to 
enable the elevation index support (G2) to be screwed in place. The 
support retaining ring (G4) retains the elevation index support with 
rotating head prism holder within the rotating head and is locked in 
position by the supporting ring screw (G5). 

The elevation index (G6) is held upon the elevation index support 
(G2) by the two elevation index retaining screws (G8). The arrow 
engraved upon the German-silver piece which is dovetailed in the 
elevation index (GG) coincides with the graduations of the scale (G3) 
engraved upon the rear face of the rotating head (RH). 

ELEVATION DEVICE. 

The elevation device consists principally of the elevation segment 
(WS), elevation worm (El), elevation worm ball cap and socket (IB 
and 2B), elevation worm plunger spring and plug (S3 and B2), eleva- 
tion micrometer (Rl), seven stop rings (R2), and elevation index 
(G6). 

The elevation segment (WS) is bobbed into the rotating head prism 
holder (Y) and meshes with the elevation worm (El). 

The elevation worm (El) is mounted in the back of the rotating 
head (RH) in a ball and socket bearing (2B), which in conjunction with 
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the elevation worm plunger spring (S3) and plunger (E2) prevents 
back lash between the elevation worm (El) and the elevation segment 
(WS). 

The elevation micrometer (Rl) is held upon the upper slotted end 
of the elevation worm (El) by the micrometer locking screw short 
(82). The scale engraved upon the periphery ia graduated into 100 
equal divisions, numbered every 10 divisions. The upper exterior 
diameter of the elevation worm micrometer head is straight knurled 
to facilitate turning. One complete revolution of the elevation mi- 
crometer (Rl) is equal to the distance between each graduation upon 
the scale (G3) on the rear face of the rotating head. Each graduation 
represents 100 mils, and the scale (G3) is so planned that the line of 
sight is horizontal when it reads 3. 



The open sight (OS) is constructed of bronze plate bent to shape, 
having an arm projecting out at each end, each arm containing a hole. 
A bronze knee is soldered to the interior of the front projecting arm 
over the center of the hole in such a manner as to form a sight which 
is used for quick sighting. The open eight (OS) is secured to the 
rotating head cover by two open-sight retaining screws. 

AZIMUTH MECHANISM. 

The principal parts of the azimuth mechanism are the azimuth 
circle support (I), azimuth circle (J), azimuth worm (M), bearing 
socket (WB1), and bearing cap (WB), throw-out plunger (P6), and 
spring (N), spring plate for azimuth circle (K), azimuth circle hood 
(AH), azimuth micrometer (PI), azimuth index (A4), and micrometer 
index (P2). 

The azimuth circle support (1) screws on the shank (G), to which 
it is pinned by two dowels (D). The rotating prism held by a screw 
in its holder is screwed into the supporting sleeve (P3) and then placed 
in the shank (G). The azimuth circle (J) rests on the tapering wall of 
the azimuth circle support (I) being held in place by the spring plate 
for azimuth circle (K) which along with the azimuth circle hood (AH) 
covers the rotating parts of the azimuth mechanism. The spring 
plate (K) furnishes the necessary friction between the azimuth circle 
(J) and the azimuth circle hood (AK) . In the left side of the azimuth 
circle hood (AH) the azimuth worm (M) is held in a ball and socket 
bearing (WB) so that by means of a throw-out cam (O) the worm (M) 
may be thrown out of mesh with the azimuth circle (J) for quick 
approximate adjustment in sighting, but is normally held in mesh by 
the throw-out plunger (F6) and spring (N). 
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The German -silver atrip on the bottom of the azimuth circle is 
divided into 64 equal divisions and each even number is numbered. 
As each complete turn of the azimuth, worm (M) rotates the azimuth 
circle (J) one division, and the azimuth micrometer is graduated in 
100 divisions, each division on the azimuth micrometer (PI) repre- 
sents 1/6400 of the circumference or 1 mil. Therefore an angular 
movement of one division on the azimuth micrometer causes a lateral 
displacement of so near 1/1000 of the range that the difference is dis- 
regarded. Thus the numbers read through the azimuth circle window 
(AW) represent hundreds of mils, and the reading on the azimuth 
micrometer (PI) represent mils. On the azimuth micrometer starting 
from in each direction, every tenth division is numbered in red 
or black, those in red giving left deflection and those in black right 
deflection. The micrometer index (P2) has two arrows, one marked 
"L" and the other "R," engraved on it; the "R" filled in in black 
and the "L" in red. The azimuth index arrow is filled in with black. 
As the micrometer index (P2) is fastened tightly to the azimuth worm 
(M) it must turn with it, but the azimuth micrometer (PI) does not 
as the locking spring (L8) and deflection locking plate (LP) prevent 
it from turning when the azimuth worm (M) is turned. As the azi- 
muth micrometer (PI) may be turned independently of the worm (M) 
it can be bo set as to be used for a counting device. 

The shank (G) forms a body for the instrument and provides a seat 
for the azimuth circle support (I) to be doweled to and a thread at the 
lower end for the elbow (E5) to screw into. On the front of the shank 
(G) is a T lug (H) that fits into a T slot at the top of the rear sight in 
which it is held by a screw with knurled head . 



The rotating prism mechanism consists principally of the rotating 
prism (RP), rotating prism holder (PC), supporting sleeve for rotating 
prism (P3), and the pinions for rotating prism and rotating head (P4). 
The azimuth circle (J) is geared by means of two pinions (P4) turning 
on the pinion shaft (P5) set in the azimuth circle support (I), to the 
rotating prism holder (PC) so that the angular movement of the rotating 
head (RH) is twice that of the rotating prism holder (PC). The 
rotating prism (RP) is retained in the rotating prism holder (PC) by 
a set screw (RS) and a block (B3) cemented to the rotating prism 
(RP) after the prism is ground out to fit it. 
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The principal parts mounted in the lower end of the elbow are the 
reticule (F), reticule cell (RC2), achromatic field lens (FL), achromatic 
eye lens (EL), eyelens cell (EC), and rubber eyepiece (RE). 

The achromatic objective lens (OL) is mounted in the upper end 
of the objective lene cell (LC). This cell ia secured in its threaded 
seat- in the upper end of the elbow (E5) by two objective lens-cell 
retaining screws (CS). 

The elbow is screwed in the lower end of the shank (G) and secured 
by the four elbow retaining screws (4ES) in such a manner that its 
projecting arm is perpendicular to the axis of the instrument. 

The lower reflecting prism (LRP) remains stationary as it is firmly 
preaaed against seats machined in the elbow (E5) by a holder (X2) 
fitted to a seat at the bottom of the elbow. The tension of this holder 
is regulated by a wedge (W) to the required amount. Upon the right 
aide of the elbow (E5) is an opening through which the light is thrown 
upon the reticule (F). This opening is covered by the window (SW) 
to protect the interior of the eyepiece from duet and dirt. The shutter 
(S4) is so designed to slide over the opening in the elbow (SW), being 
guided by the shutter stop screw and movement limited by the elon- 
gated slot. 

The reticule (F) has two cross lines etched on its surface and is 
mounted in the forwarded end of the reticule cell (RC2), which is 
secured in the eyelens cell (EC) by the reticule cell retaining screw. 
The horizontal cross line of the reticule is graduated in mils. 

The achromatic eyelens (EL) is mounted in the eyelens cell (EC) 
and is separated from the achromatic field lens (FL) by the lens sep- 
arator (LC3). The achromatic field lens (FL) is held within the 
eyelens cell (EC) by the field lens retaining ring (LS3), which in turn 
is locked by the field lens cell retaining ring screw. The eyelens cell 
is secured to the elbow by the eyelens-cell retaining screw (ESI). 

All interior metallic surfaces exposed to the refracted light are 
finished with dull-black baking enamel. All exposed optical ele- 
ments, covers, and nonrotating joints are sealed with the litharge 
cement or equal. All German-silver graduated surfaces are sand- 
blasted and lacquered. 

Notb.— Screws marked (AS) may be adjusted in service. All 
other adjustments to be made by the Ordnance Department only. 
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Nomenclature of part* of panoramic tight, model of 1917. 





Symbol. 


Name of part. 


2 
3 

T 




A 
R 

Pi 
A. 
E 
E 
B 

OT. 

R 
Pi 

D 
E 

A 
E 

K 
W 
E 

Rattci i*le. 

A.-.-rumailc Held lens. 
Shank. 

Seals' " BI sappon - 
Support retaining ring. 

L lev kUod Index. 

r • . fir:, index support sarew. 

'T-lug. 

Aitmoth circle hood screw. 

V:-:, .:.'. •■ircle support. 

• ■■ p:. i:i ate lor aslmuth circle. 
Cumin silver strip. 
" • : lens cell. 
■■ ■'.■ ■ ■i.loekingplate. 
I-ower rejecting prism. 
Locking spring. 
Lens separator. 
Held leas cell retaining ring. 

Atiiromatlc objective lens. 
Open sight. 
Throw outlever. 
Routing prism holder. 
Pinion shaft. 

Mi': -i.ierlndex. 

!■ :■ ■ •: :;.g sleeve for rotating prism. 

I'.-i >i.i !:r rotating prism and rotating head. 

A .-. .'I, wormknohV 

Throw out plunger. 

Reticule oea 

K-i titer eyepiece. 

Rotating head. 

It itar-.iK head prism. 

baring retaining nut. ^ 




















1U 

19 

15 
16 
17 
IS 

20 
:• 
22 
23 
24 

28 
27 
28 

at 

31 
31 

33 
34 
35 
38 
37 
38 
39 
40 
41 
42 
43 

in 

47 
48 
49 
50 
SI 
52 
53 
51 

56 
67 
58 
59 
60 
61 
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Nomenclature of part* of panoramic sight, model of 1917— Continued. 





Symbol. 


Name of part. 


63 
64 

65 
68 
67 
68 

68 

70 

72 
73 
74 

76 

78 
70 
80 
81 
82 
83 

85 




Rotating prism. 

Rotating prism holder screw. 

Rata tiling washer. 

Elevation micrometer. 

Stop ring. 

Prism support front 

Index knob washer. 

Window. 

Prism shield. 

Micrometer locking screw, short. 

Worm plunger spring. 

Shutter. 

Micrometer locking screw, long. 

Rotating head cover screw. 

Prism support bottom. 

Taper pin. 

Bearing cap. 
Elevation segment. 
Prism support back. 
Rotating head prism spring. 
Lower reflecting prism holder. 
Rotating head prism holder. 
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TESTING AND ADJUSTING SIGHTS. 

Any adjustment to optical instruments must be made by a mechanic 
attached to the Mobile Ordnance Repair Shop who is designated for this 

1. To tett the range drum. — Lay the howitzer horizontal by means 
of a level known to be in adjustment. Set the eight gear on stops. 
Range drum should then be reading zero ; if not, adjust as follows : 

Adyu&tmenl.~~ Slacken the screws securing the retaining plate, 
revolve drum to zero, and tighten screws. 

2. The bubble of the cross level should be in the center 
ox its bun when the top of the bight 18 level transversely. 

Tea;. —Place spirit level across the top of the panoramic eight socket 
(having first removed the panoramic sight) and bring the bubble of 
the level to the center of its run by working the cross leveling gear. 
The bubble of the cross level should now be in the center of ita run. 
If it is not so, it must be adjusted by a mechanic from the Mobile 
Ordnance Repair Shop. 

OF ITS RUN AND SET AT ZERO, WITH THE HOWITZER j, A t D HORIZONTAL 
AND THE RANGE DRUM ALSO SET AT ZERO. 

Test. — Place. a spirit level on the top of the clinometer plane of 
howitzer and bring the bubble to the center of its run by working the 
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elevating gear of the carriage. Set site clinometer and range drum 
at zero. The bubble of the site clinometer should now be in the 
center of its run; if it is not, adjust as follows: 

Adjustment. — Bring the bubble of the rite clinometer to the center 
of its run by working the milled head. Slacken the screw securing 
the indicator of the mil scale and the nut securing the micrometer 
scales shift indicator and micrometer scales to zero and reclamp. 

4. To VEHinr PARALLELISM OF LIMES OF SIGHT AND AXIS OF BORE. 

The sights are correctly adjusted when, at zero elevation and deflec- 
tion, the lines of sight are parallel to the axis of the bore. 

When the carriage is placed with wheels on a level platform, the 
howitzer with h.tmb of bore horizontal, and the sights at zero elevation 
and deflection, the points in which the lines of sight and the axis of 
the bore prolonged pierce a distant plane perpendicular to the latter 
should be located with reference to each other as indicated on Plate 
XVIII. 

A target made according to the dimensions on Plate XVIII should 
be placed in a vertical position perpendicular to the line of sight at a 
distance of not less than 100 yards from the howitzer, and at such a 
height that the point B is at the same height as the axis of the bore of 
the howitzer. The verticality of the target should be assured by a 
plumb line attached at X and coinciding with the vertical line 
through B, 

The carriage should be rested on carefully leveled solid supports; 
the howitzer should then be directed so that the axis of the bore, pro- 
longed, pierces the target at the proper point. The lines of sight of 
the open and panoramic sights, if adjustment is true, should pierce 
the target in the points marked S and D, respectively. 

In otder to train the bore of the howitzer accurately on B, secure two 
threads or hairs at the muzzle, fastening them perpendicular to each 
other with the point of intersection coincident with the axis of the 
bore and right through the axial vent of the breech mechanism. 

In the field, where from lack of time or proper facilities the method 
just given can not be followed, the adjustment of the sights may be 
verified by bringing the lines of sight at zero elevation and deflection 
to bear upon some sharply defined point of a distant object. At such 
a range (for instance, 2,000 yards or more) the parallax may be neg- 
lected, and if the sights are correctly adjusted the lines of right and the 
prolongation of the axis of the bore will sensibly pass through the 
selected aiming point. 
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The adjustment of the sights ia of such importance and should be 
verified so frequently that battery commanders will find it advan- 
tageous to make permanent arrangements for such verification. The 
leveled supports constituting the carriage emplacement should 
preferably be of atone. The site of the target (Plate XVIII) should 
be prepared, and the exact locations of the target and horizontal 
reference points permanently marked. If three arrangements are 
properly made, subsequent verifications of eights will become a simple 



After the sights are adjusted they should be subjected to the follow- 
ing testa to insure their accuracy at extremes of elevation and azimuth: 

(a) With carriage level and howitzer and sights at zero elevation and 
deflection the lines of sight and axis of bore prolonged pierce the target 
in the proper points. 

(6) The howitzer is then moved to its maximum elevation; as the 
sight elevation is altered the lines of sight should follow the vertical 
lines through the same points of the target. 

(c) With conditions as in (a) the howitzer is moved upon the carriage 
to its extreme positions in azimuth; as the sight deflections are now 
altered the lines of sight should follow the horizontal lines through 
the same points on the target. ' 

By construction and assemblage the sights, if correctly adjusted, 
should fulfill the above conditions with substantial accuracy. If 
error be noted, a report of the facts of the case with the cause, if known, 
should be made to the ordnance officer charged with the repair of the 
materiel for his information and action. 
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FIRING PLATFORM FOR 8-INCH HOWITZER. MODEL OF 
1917 (TICKERS). 



The firing platform consists of a triangular frame of wood and steel, 
which is buried in the ground and is used for the following purposes: 

1. To provide a reliable support for the wheels and the rear end of 
trail so as to prevent sinking or movement when firing on soft ground. 

2. To insure tho gun remaining on the target when firing. 




3. To provide a ready means of switching over through a total angle 
of 52°. 

The principal parts are as follows: 

(a) Platform for wheels. 

(ft) Side beams hinged together at front end and opened out in the 
form of a V. 

(c) Hear beam, made in two portions, top and bottom. 




The platform for the wheels is placed near the apex of the triangle 
formed by the hinged and rear beams. The rear beams form the base, 
the upper one being curved at its front edge to form a guide when 
switching over the carriage. 

. (51) 



SigilizedbyGoOgle 



The carriage wheels rest on steel plates on the wheel platform, and 
are guided by curved steel angles which prevent lateral n 
the gun off the target. 



The wheel platform and rear beams a; 
side beams by means of angle brackets. The rear beams are secured 
together by clamps at the ends and middle, and in addition a a 
secures the upper rear beam to each side beam. 




The trail is fitted with a sole plate and a thrust bracket bolted to the 
underside of the trail, instead of a spade. (See figs. 8 and 9.) 

The thrust bracket is provided with a curved rib projecting down- 
ward into a slot in the rear beam, which takes the thrust of the recoil 
and also guides the trail end when switching from one position to 
another. (See fig. 10.) 
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The reai end of the trail is held in position laterally by a pin passing 
through the sole plate into holes in the rear beam. (See fig. 11.) 




The holes are provided at intervals of 4 degrees, and by using the 
alternative holes, one on each side of the sole plate, adjustments of 
2 degrees may be obtained in the "switch over." 

The limits of movement of the trail are 26° to right and left, and by 
using the traversing gear on the carriage a total traverse is obtainable 
of 30° breech right and breech left. 
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EXCAVATING FOE FIBING BEAMS. 



DISMANTLING TRAVELING LOAD. 

(Plate XXin.) 

1. Bemove the front platform A and place in readiness for putting ii 
[■osition on the beams later. 




2. Lower the remaining beams together to the ground by means of 
the two lifting screws E(Fig. 16), nuta H, and ratchet levers. 
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3. Remove the chain fastenings F at each end, disconnect the lifting 
screws E by taking out pice G, take away the wheels, axle and lifting 
screws, until required again for transporting. 




1 . Place the lower rear beam L into the trench at K (fig. 15) by means 
of the handspikes and rope grummets provided. The clamp bolts Zl 
(Plate XXII) should also be placed into position. 

2. Lower the two side beams M into position with the rear ends rest- 
ing on the rear beam, the exact position being located by the recesses N, 
in the rear beam, and the steel angles O on the side beams. 

3. Secure the front ends of the side beams together by means of the 
pin P. 

4. Remove the screwed pins Z3 and place into position the upper 
rear beam S, which is registered by the recesses cut into it for the side 
beams, and the steel angles 0, which are secured to the side beams. 

5. Clamp the upper and lower rear beams together, at the junction 
of the side beams, by means of tho steel clamps Z and bolts Zl at each 
end, and near the center, by means of the two links Z2. 

G. Secure the upper rear beam to the side beams by means of tho 
screwed pins 23. 
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ASSEMBLING PLATFORM. 



The front platform A may now be placed into position on ll.e aide 
beams with ita forward end against the steel angles Q (fig. 17), the 
angles R on the platform registering it laterally. 



Bam in the earth where required to make flush with the groujiil 
level, taking care to leave the ground cut away to clear breech end of 
gun at full recoil. 



ASSEMBLING CARRIAGE ON BEAMS. 

Wheel the carriage into position on the beams with the carriage 
wheels outside the angle guides U on the front platform A. Lower the 
rear end so that the curved rib V on the thrust bracket fits into the 
channel recess W in the top rear beam, then place the pin Xin the trail 
into one of the holes Y in the rear beam to suit required position of 
traverse. 
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8-INCH HOWITZER CARRIAGE LIMBER, MODEL OF 1917 
(VICKERS). 

FRAME. 

The limber coneiata of a framework which comprises four futehels of 
flanged eteel connected by a trough-shaped splinter bar at the front 
and by a plate in the center and rear. To the back of the center 
futehels is riveted a eteel limber book with a key. Each center futcbel 
ie connected to the splinter bar by a diagonal stay. 

AXLE AND WHEELS. 

The axle is of steel, circular in section, with special wheel anna. It 
passes through bearings formed in the futehels and is held in position 
by brackets, which are keyed to the axle shoulders and bolted to the 
outside futehels. The outer end of each arm is prepared to take a cap 
with securing pin. 

The wheels are of steel, 66 inches in diameter, having a tread of 6 
inches. A grease cup is attached to each wheel. 

The wheels are held on the axle arms by a drag washer, cap, and a 
pin which passes through the cap and axle arm and is held underneath 
by a split pin. 

UMBER CHEST. 

The limber chest is of steel and is bolted to the top of the futehels. 
The lid is hinged at the front and secured in the rear by a hasp and 
padlock. 

The top of the chest is fitted with handholds. There are also fittings 
on the side to take an ax, shovels, wrenches, etc. The chest is fitted 
internally to carry tools, spare packings for recoil cylinder and recu- 
perator, obturator, etc. 

The limber is equipped with a special cast-steel draft pole for motor 

(68) 
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MISCELLANEOUS TOOLS AND ACCESSORIES. 

PROJECTILE BEABEB. 

The projectile bearer consists of a steel porter bar with handles and 
a pair of tongs of the toggle joint type. It ia used to carry the pro- 
jectiles from the supply to the loading tray. ■ 

PORTABLE AIR COMFBESSOS. 

The air compressor is bolted to clips on the lower end of the trail 
when required for use, and is connected to the left air cylinder of 
the recuperator by means of a pipe. The piston is actuated by a crank 
shaft with winch handles transmitting- motion to spur gearing. 

The compressor is of the vertical two-staged type with high and low 
pressure cylinders. The low-pressure cylinder is provided with a 
suction valve fitted with an oil drip lubricator and is connected to 
the high-pressure cylinder by a short pipe fitted with an intermediate 
valve at either end. A delivery valve connects the high-pressure 
cylinder to the delivery pipe. 

The cylinders are inclosed in a manganese bronze tank, which forms 
a water jacket for cooling purposes. The tank is provided with filling 
and drain plugB, and must he filled only when the compressor is in 

A dust cover and two lifting hare are provided with the compressor. 
Two compressors are furnished with each battery of four guns. 

OBTt.-EA.TO 1 1 PRESS. 

Tho press and gauge are for use in re-forming obturators which have 
become distorted . The press consists of a steel body, shaped internally 
to suit the contour of the obturator and fitted with a steel cover. The 
cover is secured by means of a steel bolt with disk spring washer and 
cross handle. The boltis provided with a square head, by means of 
which the press can be held in a vise while the cross handle isrevolved 
when compressing or releasing the obturator. A steel tommy bar is 
provided for use with the cross handle in compressing the obturator. 
Recesses are formed around the periphery of the press so as to admit 
the application of the gauge for testing the thickness of the obturator 
while under compression. 

The gauge is a fiat steel plate and is used for testing the thickness 
of the obturator. 

(59) 
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PORTABLE LIQUID PUMP. 

This pump is used to fill the recoil cylinder and to charge the recu- 
perator with liquid. It consists of a cylindrical galvanized iron tank 
provided with a lid. There are brackets inside the tank, in which 
the pump is secured by a bayonet joint. The pump proper consists 
of a vertical cylinder divided into two chambers, in one of which 
works a packed plunger actuated by handle at the top. The lower 
end of the pump is perforated for the entrance of liquid, which enters 
into the plunger chamber through an inlet valve. The bottom of 
the second chamber is fitted with a delivery valve and its top end 
has a threaded delivery nozzle, to which is attached a length of flexible 
hose, which connects the pump to the recuperator piston rod. 



The tray is of steel semicircular in shape, fitted at the front end 
on the underside with a gun metal frame for engaging the lower inter- 
ruptions in the breech opening. The rear end of the tray is turned 
up so as to form a atop against which the base of the projectile rests 
when being carried in the tray. It is provided on the underside with 
two brackets for the bearera. The bearers are tubular in section and 
are riveted to the brackets at the inner end ; the outer ends are furnished 
with supporting brackets to facilitate handling. The outer ends of 
the bearers are provided with leather handgrips and -wood plugs. 
The bearers are connected and the right and left sides by gun metal 
guide bar, which are shaped to rest on the aide plates of the cradle 
to support the tray in the correct alignment for loading. 

SYRINGE FOR EXTRACTING LIQUID. 

The syringe consists of a body and spout of tin. In the body works 
a packed plunger. Its capacity is one-tenth pint of liquid. It is 
used to extract a small quantity of liquid from the recoil cylinder 
after the latter has been filled. 



This combined tool performs the duty of a cleaner for the chamber 
in addition to that of rammer. The sponge portion consists of a bronze 
sleeve around which is fastened the sponge head, which is of maple. 
This head is covered with a closely woven covering of carpet. The 
rammer is made of manganese bronze and when used is screwed onto 
the end staff. The sponge is fitted to the staff in the same manner. 
The staff ia in three pieces, which may be screwed into each other. 
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MliAaUHH TOR P1LLINQ BW 

This measure is of tin and holds 1 gallon. There axe ribs around 
the inside surface by which 1 quart, 1 pint, one-half pint, and one- 
quarter pint may be measured. The lower end is provided with a 
spout and cock. It is fitted inside with a wire gauze strainer. 

FIRE-CONTROL EQUIPMENT. 



Pri3Tn!."-o-mi»3S 

Stop w •'■ I' - 

l'erisosi*' .iz::n.' '. i-. ■ '.- .i.i-i. '. 

Azimuth Instrument. ordinary oi swing material 

Set drawing initnunents 

Scale, ei;um parts, metric 

Semlcijmjir wotnt-'.r i v.n~i. . inii\ Jt-j .1 In mllL. 

Metral arms, 1 meter long, Fted'iated 1 to 20,000 

Range ami deflection huard. 

Bangs tables 

Battery comn^aiICe^s , telescopes, model 1915.... 

30-meter steel tapes 

Stadia rod 

Ranging rods 

Plane table, nil :■>■ r. ».i'i !• ■'.:..:. ■> n .-.," i. mid iHoscope alidade. . . 

Logarithmic ta^'*s, aag^lai function mils 

Transit 

Amplifiers, type 3, terret complete with J volt and A *ott storage batter?.. 

Axes, band 

Bags, tool, service 

Bars, digging, ilandaid . 

Hatltjiics, exli ■ ' •■ ■-■ ■■ ' ■ ■ ' 

BattBries.extrnEvermadv. fio. 708 

Batteries, extra Fda, T.M signal lumps 

Bells, vibrating 110 euro. 15 volt 

Belts, lineman 8, w.th safety strap 

Binding posts 

BooksVfJoldmessam.... 

Bulbs, extra, lotnash lights 

Cable 1 pair lead, kilometer 

Carts, reel, hand. 

CUmhera, pairs, witbinraiw 

BarometergradiiBted.rr.ilimeunand mche* . 
Cross arms, 1 mstar by in cnsianrtere by but 

Flash hgbtB,el«incotmplete 

Fuses, extra, I -aiuiieiv. |.,r * and II lice boards 

Qlasses, field, ILiel.h |>owt-r 

Grips, Buffalo, No. i 

ti ^ stooge 
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FIRE-CONTROL EQUIPMENT— Continued. 
army abttllebt — continued. 



Hydrometer. RaumA 

Insulators, clamp. 

Insulators, plKtall 

Insulators, puny 

Insulators, »■ > >-1 -n lui-.l.. I i<n h i)pn. z Scro. hJAh. »nUi ns:'s 

Insulators, w ^-i-:i <ii;.its, I'm:;: n type, t 5 i-m. hijjh. with nails 

Lamps, BlgnaUMg, tjpeT. M. French 

Pliers, wire c- :". tine, 8-IQih 

Megaphones 

Nafls. lOcni. loog, KO 

Panels for heavy artillery, dia^.'md shaped, adjacent angles 134° and IS' 

cai:h side!' ■■■■■'■ ■ • ■■■.'. '■•' '•■ 
Panels, for 1 --.vy h :'.i .r.'. ,:.".iu ■: I -ti:— 1. «^;*vn; angles I ''■' and 15' 

each side 9 nic'-ei 1 - :■ i - > . 
Panels, for 1. ■*> . ],-".:.< :■. -.i-, . :..'. •'. i:.,^i ■<.:.■*'■'"■ hi..-. • : '.'• i*:. I i.'.' 

eachside3metersl'iru>.' white 

Panels, lor 1: ■->■.. >,". ><v. ■: ..mi. 1 •::,;*.:. *:. i *i/ h:^.— U'.* s:::1 i.'.' 

ea"h aideS '-. '■■■• ■ I:.: V i - 
Panels, heavy HTti'.lery.r»ctjiUgula>, Qm byam..l0i.1D.diamel*r(SBpuionos 

Panels, heavy art^wry, rectangular. » m, by 3m . 10 cm. diameter (-aplnut 

Projectors, 11 cm (pacBed i ir. cases with batteries:, case. 

Pulley blocks. .'.-..t.l* WK No. W0.330 • -■ 

Heceivingsets, type "A." mmplete 

Reels, breast, French type 

Hope, 15 mm diameter, meleis 

Screwdrivers 6-losb 

Screws, lag, I'ir.-. u by u '■[ a. -.i mti.-.m. 

Screws, wood, S mm by SO mm .ftross 

Spoons, oj.rtf :. 

Staples, Instated. Blake 

. Switchboard !.■:■■: .b>:ie, nm-ir* type 

Switchboard t*:eph-.r.« I. . ne in ■!.■•■ vpe 

Tape IrictJoD (pounds)... 

Tape, rubber fpnunds: 

Telephones, M -JellD:* « . 

W niches, «'■•■■- 1 ■■■■■■■■ :■■.**■:■■• ■*■.*■■.■■■. 

Wire, O. I„ Ini (ruys. \>. YlKU 

Wire, twisted pa::. :"Jtp.is: fiM 

Thormiimiitr" -'.r,; ■ . i: './:»:!••. I i".r, n'.i-.-. 

Poles, 25 to 25 m. lone, 10 cm. diameter (npiimue) 



The lire-control equipment (as listed) is carried in compartments 
provided for the purpose on the telephone truck and reel truck, model 
oE 1918. The trucks form part of the equipment and, together with tho 
fire-control instruments for battery and headquarters company, are 
described and illustrated in Ordnance Office Pamphlet, Form No. 179G, 
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"Handbook of Fire-Control Equipment for Field Artillery." The 
equipment ismied to the headquarters company of a regiment of field 
artillery is listed in Form No. 1796. 

A. complete detailed description of the method of disassembling and 
adjusting the different instruments is given in Ordnance Office Pam- 
phlet No. 1795, "Instructions for the Care, Preservation, Repair, and 
Adjustment of Instruments for the Fire-Control Systems for Coast and 
Field Artillery." 

No disassembling of instruments except as prescribed will be per- 
mitted. The disassembling of instruments allowed herein must be 
done only in the presence of a commissioned officer. Disassembling 
as permitted in Pamphlet 1795 must be done only by officers and 
employees of tiie Ordnance Department. 
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Statement of spare parts, tools, and accessories of one 8-inch howitzer bat 
tery, model of 1917 {Vickers, ML VI). 



Gunner's quadrant. 

Wrench No. 13J 

Wrench No. 13H 

Thicknfes gauge, oy.urator 

Brogue rnaiiif: DClnieraeftl...... ............... 

ColdchlseL. 

Screw driver, Iftincb 

Copper hammer 

Gunner's oi:nch. 

Gunner's or \*1. ... 

LargediBt 

Cloanin/ ri iv pi 

Small Stat.... 

Wlre-cu!iuii|iU«r^, 8-inch 

Lanyai i 

Ballpe™ 'Mi^-.mpr 

File, U-u- <. ■: ■:•+:. - I: :..-^ \xj. niili ran IV 
File, Hal,* Irrhis lone, d a.1 im»i*. »in i.ati 
File, round, sec ml • •:. - :. ■■h.vi:ijt 
File, round, smooth, 8- Inch 

File,hBlii;nd,.^'oci-l'.'itnfliBsJoog 

Ftlfl,pi-.»: ISg-t,',':. .-tin, .nw 

File, thn**cumertil. No. 4. 

8-mch strew wrench 

Obturaiai press, complete 

Huule cover 

Breech covet 

Tool kit, No. 1 

File kit 

Bronte reamer case 

Cove* lor gun... 

Spare porta, pouch and rolls 

Breach Week rotating cam 

Hotatlne ram and control arc sorew 

Rotating ism screw 

Lever I«ancg. . . 

Crank Shaft with. cjtajid"plit pin 

Bearing washer 

LavarbaBffajaascuitiu bolt and split pin 

Hinge pin and spill pic. 

Lever ca'ch plate screw 

Spring retaining block securing pin 

liver catch 

Catch plate 

Lover coich retaining spring block 

Lever eaish spring. ™ 



upply truck, 
imberbox. 



In limber box. 



In supply truck 



a limber 
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Article. 


Number 


Whore carried. 




s 

3 
3 

18 

3 
3 

3 

2 
3 
3 

3 
3 

2 

3 

2 

4 

8 


In supply truck. 






















































In supply truck. 














































In supply truck. 






In supply truck. 


































































































Ill supply trunk. 










Do. 
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Article. 


np. 


Whoro carried. 


tools and accessories run caheiaqb— contd. 


3 

a 

4 


On air compressor. 
In supply truck. 








In supply tract 






























On carriage. 










0) )2 

8 

4 
4 
1 

4 

19 

1 
4 






On carriage. 




OncarrlscB- 










In supply track. 


TOOLS AMD 1CCEB30EHS ruH UMBKB. 
































In supply truck. 


























In auppjy truck. 


TOOLS AMD ACCI380IUES FUK ruUNQ PLATFORM, 






































So. 
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■u>delo/1917(rickert, Mk. VI)— Continued. 



Article. 


Number 
battery. 


«.— . 




1 

1 

12 
IS 

s 

3 

4 

3 
3 
2* 

3 
8 

8 
13 
B 

IS 

8 

2 

3 
M 


In supply track. 








SfABI ACCRBSOBtES *OB CARBUnFn t\D SF1BI 


In supply track. 
















Chain, locking plate, righ- '.>,' 1 iH-i:{j«ra(iir 


Do. 






Ktctlptrslw. 


la supply truck. 
Do. 








































































































Rear nut recoil cylinder ;■:•■■ ;■. ? «i, J .:.:\ t>> i i 


Do. 






Onrtit. 




















Fuller, trunnion bearing 


Do. 
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Statement of tpare parti, tool*, and aeemoriu of one g-ineh howitzer bat- 
tery, model of 1917 (riders, Ml. FT)— Continued. 


Article 


Number 


Where carried. 


SPARK PARTS TOR ClRBIAQfc9- continued 

Variable recoil tear. 


9 
2 

4 
4 

1 

4 

12 
6 

4 
2 
4 

e 

4 

2 

8 
8 
3 

2 


In supply huol. 




Eltmtbie tni (mutritnj erar. 
















IxKklng-plate biistiLnir 


Set 














Quldt-toodinefftar. 




























Tap carriage. 




Traceline lock. 




Bnkt. 
























Nut! nplndl»l>rato gear 


Do. 






TrtO. 
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Number 



a -continued. 
Loading barroa. 
Loading barrow, complete 

SW. 

Sight, complete. 

Nut, securing colter 

Eye fore-sight lap 

Nut, clamping screw 

Bolt for gear case 6 2 loin 

Nuts (or gear-en.ir.R i.'j.ts 

Bolts for gear casing 

Spill p™. 

0.062ft by 1.28 

0.093ft by 1.6.. 

0.125 by 1.75. 
0.187ft by 1.3 
O.iSVftbva.5 
0.167ft by S.25 

Button head: *""*' 

0.26 by 2, pound 

0.375 by 1.75, pouod 

0.437ft by 2 2*. pound 

O.fi by 2, pound 

Countersunk head: 

0.1S7ft by 1 76,pMind 

0.75 by 2.5, po:ind 

0.875 by 2, pound 

0.S by 1 6, pound 

0.5 by 4, pound 

O.aarty 2, pound 

7S by 3 i. pc'ind. 

CABBUOE SPABI tt&TB CaftEhtb IN LltTUIB POUCH 

Fiber washer, air and filling plug 

leather ftashi-r y- jv a-lan'v: :.''>:i- p! :k 

nrni recuperator gland. 

Rprloi throttle valve 

\ 'j 19' i;.- ■ ..■ i. „■ Y.t.:; . 

Washnr pluR recuperator 

Washer plug retarding . .. 

Facldng, front plug recuperator cylinder 

i'urlrl:.*.. '->:.! ;■• u •• ■ i.i-.i-' >: 

i r i si.... m;o;I cylinder 

Joint ring, steal 

Joint ring, leather 

Urlng.lnaiijar... 

Screw eecurlax bracket, connecting roj ., 

lggear. '.'.'.'.'.'.'.' 
Iraveialug gear 



In limber box. 
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tf 1917 {Vickert, Mk. Fij— ^Continued. 



Number 
battery. 



pouch— continual. 
Screw securing guide g-jn rairTuun: bracket.. . 

Locking bolt 

Lockfnp pin, traveling 

Belle villa spi-ltg washer — 

Screw, clomping. 

Handle, clamping screw 

BJiBB ?aBTS FOB CiEEljOS imrtEBS 

Bolts, arte flange outor with nnts — 

Fins, axlocni. m*r. •; .(:.-;::- 

Pln, coupling ermine draft 

Wheels, lim bet corapleta 

Pin, draft pole 

Key, split Bat 

Cnain,key split Bat 

Outrigger, part 1 (lot, 1 near) 

Eye, chain 

Stay, outrigger 

Kay . oiitrlRgt -.<•■■' :. .. ... 

Pin, Joint outrigger 

Burr, Joint pin. MrMggs 

Key, limber book — ■• 

Loop.slngictrw. middle 

Loop, singlet-— ■ 

Pin, connecting pole and split pin 

Lunette pin 3 8 long 

Lunette pin 9 Along 

Draft link pin ■■ 

Connecting pole 

Tie, outrigger slay 

Bolt, axle tree band with nuts 

BoJt, May with now 

Split pf nt. 
0.126 by S. ■ 

0.1ST tV DT 3-**. 

Button head: Ja " ft 

o.asbvi.:;: i ■< ' ■■■■ 

0.375 bv l '■ | ■■ ■; 

O.Bby 1.5 (pound) 

Countersunk '■• ■■■» : 

0.39 hy L$(poniid) 

OJTB by 3 (pound) 

Tube rivets. 

flFlBE PiBTS FOB TOBU3 FUTrOUI. 

e»eye ■ 

ni'tiiii.'."'.'.'."'.'. 



In supply I 
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Additional powder I 
Air cylinders. 



Daeerlptlon 

Packing lor shipment 

Weight ol complete roun 

Aito. 

Axle bracket. 

Brake gear. 



Cere and preservation ol. . . 



Cere and 



Principal parts.... 

Weighed 

Cartridge. 

Contents, list ol... 
Cradle. 



Elevating scale 

Equipment, list of. 

Equipment pertaining to one 8 Inch howitzer batter; on w 

Fire-control in etruments. 

Firing mechanism 

Firing platform 

Description. 

Parts, list ol. 

HowlUer 



Weights, dimensions. ballistics, etc. . . . 

Hydraulic raroll ey Under 

L leather packing 



To replace. 

cm 
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UmtMr.. B7 

Liquid. 81 



Loading tray 

Lubricating boles on carriage. Ust of. 

Lubricators in breath mechanism, list of... 

Ifoann tor Oiling recoil cylinder 

is tools and ac 



Obtoii.1 Ion 

Obturator pad. , .. 



Obturator channel, to clean M 

Packing, to replace 38 

Pacjci-.it cap, to tighten 99 

Panoramic sight 40 

Description. 40-4» 

Namenclanire of parts. 48 

Piston rods H 

Platan-nod pacUng, replacement of 84 



Portable air compressor. . . 

Portable liquid pump 



Precautions 30 

Primer — U 

Projectile 17 

Common steel shell.. 17 

Projectile bearer 18 

Quick-loading gear 23 

Description. 33 

Action of 94 

Rammer and sponge 58 

Recoil cylinder 38 

Care of. 28 

To empty. 38 

ToflU.. 38 

ReoofI cylinder and recuperator, action of 87 

ReeoO Indicator... 18 

Reoofl value M 

Recuperator SO 

Care of. 30 

General Instructions for care of. 84 

To oharge with compressed air 33 

To empty 84 

Tollll 83 
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Page. 

Recuperator piston BS 

Assembling leather "Wrings M 

ToreplacelB»lb(r"U" rings 16 

To replace packing 31 

Sighting gear SI 

Additional tests 49 

Clinometei sight... 39 

Dial sight 40 

SlgM-oporellnggear... 38 

Sight, rocldng bar 38 

Testing and adjusting 47 

Spade 21 

Syringe for extracting LlqL Id. S> 

Trail 31 

Top Carriage 21 

Traveling loci 31 



Traversing scale. 
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